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ABSTRACT 
This Phase III remedial action report addresses the remediation of 
lead-contaminated soils found at the Security Training Facility STF-02 Gun 
Range at the Idaho National Laboratory Site. 
Phase I, consisting of developing and implementing institutional controls 
at Operable Unit 10-04 sites and developing and implementing Idaho National 
Laboratory Site-wide plans for both institutional controls and ecological 
monitoring, was addressed in a previous report. Phase II will remediate sites 
contaminated with trinitrotoluene and Royal Demolition Explosive. Phase IV will 
remediate hazards from unexploded ordnance. 
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EXECUTIVE SUMMARY 
The remedial design/remedial action for Operable Unit 6-05 (Waste Area 
Group 6) and Operable Unit 10-04 (Waste Area Group 10) at the Idaho National 
Laboratory Site—collectively called Operable Unit 10-04—has been divided into 
four phases. Phase I consisted of developing and implementing institutional 
controls at Operable Unit 10-04 sites and developing and implementing Idaho 
National Laboratory Site-wide plans for both institutional controls and ecological 
monitoring. Phase II will remediate sites contaminated with trinitrotoluene and 
Royal Demolition Explosive. Phase III remediated lead contamination at a gun 
range, and Phase IV will remediate hazards from unexploded ordnance. 
This Phase III remedial action report addresses the remediation of 
lead-contaminated soils found at the Security Training Facility STF-02 Gun 
Range. Remediation of the gun range included excavating contaminated soils; 
physically separating copper and lead for recycling; returning to the site 
separated soils below the remediation goal; stabilizing contaminated soils, as 
required, and disposing of the separated soils that exceeded the remediation goal; 
encapsulating and disposing of creosote-contaminated railroad ties that were 
characteristic for lead; disposing of creosote-contaminated railroad ties and 
power poles that were not characteristic for lead; removing and disposing of the 
wooden building and asphalt pads found at the gun range; sampling and 
analyzing soil to guide the excavation and determine when the remediation goals 
had been achieved; backfilling and contouring the excavated area; and reseeding 
the impacted areas with native species. A recycling facility willing to accept the 
separated copper and lead could not be located; therefore, this waste stream was 
shipped off-Site for stabilization and disposal. 
The remediation goal of 400 mg/kg for lead was achieved for the site; 
therefore, no institutional controls will be required for the area and the site will 
require no action beyond that which has been completed. 
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Remedial Action Report for Operable Units 6-05 
and 10-04, Phase III 
1. INTRODUCTION 
This draft remedial action report for the Security Training Facility (STF) -02 Gun Range was 
prepared in accordance with the Federal Facility Agreement and Consent Order for the Idaho National 
Engineering Laboratory (FFA/CO) (DOE-ID 1991) between the U.S. Department of Energy Idaho 
Operations Office (DOE-ID), the U.S. Environmental Protection Agency (EPA), and the Idaho 
Department of Environmental Quality (DEQ)—hereafter referred to as the Agencies. 
Under the current remediation strategy outlined in the FFA/CO, the location identified for the 
remedial action is designated as the STF-02 Gun Range within Waste Area Group (WAG) 6, Operable 
Unit (OU) 6-05, Experimental Breeder Reactor I (EBR-I)/Boiling Water Reactor Experiment (BORAX), 
and WAG 10, OU 10-04, Miscellaneous Sites, at the Idaho National Laboratory (INL) Site. The WAG 10 
comprehensive remedial investigation/feasibility study (RI/FS) was originally defined in the FFA/CO as 
occurring under OU 10-04 and including the Snake River Plain Aquifer. Because of the intricacies 
presented by the Snake River Plain Aquifer, a separate remedial investigation was determined to be 
required to address the aquifer and any potential new sites identified that needed to be addressed. 
Subsequently, OU 10-08 was added to WAG 10 to address INL-wide groundwater issues and new sites 
that are passed on to WAG 10 by other groups. The OU 10-08 project will prepare the OU 10-08 
comprehensive RI/FS and the record of decision (ROD) to address the groundwater issues and new sites. 
Therefore, these tasks will not be addressed under OU 10-04. 
As required by the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) (42 United States Code [USC] § 9601 et seq.), the OU 10-04 remedial action will proceed in 
accordance with the Record of Decision Experimental Breeder Reactor-I/Boiling Water Reactor 
Experiment Area and Miscellaneous Sites, Operable Units 6-05 and 10-04 (DOE-ID 2002a). The 
OU 10-04 ROD (DOE-ID 2002a) presented the selected remedies for 50 surface sites evaluated under the 
Comprehensive Remedial Investigation/Feasibility Study for Waste Area Groups 6 and 10 Operable 
Unit 10-04 (DOE-ID 2001). 
The remedial action for OU 10-04 is divided into four phases: 
• Phase I consisted of developing and implementing institutional controls at OU 10-04 sites and 
developing and implementing INL Site-wide plans for both institutional controls and ecological 
monitoring 
• Phase II will remediate sites contaminated with trinitrotoluene and Royal Demolition Explosive 
• Phase III, the subject of this report, remediated lead contamination at the STF-02 Gun Range 
• Phase IV will remediate hazards associated with unexploded ordnance. 
A separate remedial action report has or will be prepared for each of the phases with the remedial 
action report for the final phase, presumably Phase IV, incorporating the information presented in the 
reports for the previous three phases, providing for one comprehensive remedial action report for 
OU 10-04. The scope and schedule for implementing these remediation phases were presented in the 
Operable Units 6-05 and 10-04, Experimental Breeder Reactor-I/Boiling Water Reactor Experiment Area 
and Miscellaneous Sites, Remedial Design/ Remedial Action Scope of Work (DOE-ID 2003). 
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This Phase III remedial action report addresses the remediation of lead-contaminated soil found at 
the STF-02 Gun Range. The remediation was conducted in accordance with the requirements delineated 
in the Remedial Design/Remedial Action Work Plan for Operable Units 6-05 and 10-04, Phase III 
(DOE-ID 2006a). The gun range berms, the surrounding soil, and the adjacent Experimental 
Organic-Cooled Reactor (EOCR) leach pond, were excavated to remove soil having lead contamination 
exceeding the 400-mg/kg remediation goal. Physical separation of the lead and copper fragments 
(e.g., bullets and casings) from the soil was performed, as feasible, to facilitate possible recycling of the 
lead and copper. As discussed in Section 2.3.8, a recycler was not found to accept this particular waste 
stream; therefore, the lead and copper fragments were shipped with the soil that did not meet the Resource 
Conservation and Recovery Act (RCRA) (42 USC § 6901 et seq.) criteria for direct disposal off-Site for 
stabilization prior to disposal. 
In addition to the soil, creosote-contaminated railroad ties and power poles at the gun range were 
removed and sent to an approved facility for disposal. A wooden building used as a live-fire training 
shooting house and asphalt pads were removed and sent for disposal. Soil that met the remediation goal 
for lead remained at the STF-02 site where it was used to backfill the EOCR pond and contoured to match 
the surrounding terrain. The area impacted by the remediation activities was subsequently revegetated. 
1.1 Remedial Action Report Organization 
This remedial action report describes the remediation activities associated with Phase III of the 
OU 10-04 remedial action. The sections and appendixes within this report are briefly described below. 
• The remainder of Section 1 describes the background and history of WAG 10 and provides an 
overview of the selected remedy for the STF-02 Gun Range 
• Section 2 summarizes the remedial action activities 
• Section 3 outlines the costs incurred during the remedial action 
• Section 4 describes the modifications to the Remedial Design/Remedial Action (RD/RA) Work 
Plan (DOE-ID 2006a) 
• Section 5 describes the waste streams generated during the remedial action 
• Section 6 addresses the prefinal checklist 
• Section 7 includes the summary and verification of the work performed 
• Section 8 provides certification that the remedial action functions as designed and meets the 
remedial action goals and objectives 
• Section 9 lists the references cited throughout this report 
• Appendix A provides a photographic record of the remediation activities 
• Appendix B provides analytical data summaries for the remedial action 
• Appendix C provides the prefinal inspection checklist for the remedial action 
• Appendix D provides contour drawings of the site 
• Appendix E provides shipping manifest data 
• Appendix F provides a compilation of the vendor data submittals from the subcontractor as 
required by the specification. 
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1.2 Background 
1.2.1 Site Background 
The INL Site is a government-owned, contractor-operated facility managed by DOE-ID located 
51 km (32 mi) west of Idaho Falls, Idaho. The INL Site and major facilities are shown in Figure 1. The 
INL Site occupies 2,305 km2 (890 mi2) of the northeastern portion of the Eastern Snake River Plain. As 
shown in Figure 2, the Snake River Plain Aquifer, which is classified as a sole source aquifer (56 Federal 
Register [FR] 50634), is located within the plain. The INL Site encompasses portions of five Idaho 
counties: (1) Butte, (2) Jefferson, (3) Bonneville, (4) Clark, and (5) Bingham. The STF-02 Gun Range is 
located in the south-central quadrant of the INL Site (see Figure 1). 
The INL was originally established in 1949 as the National Reactor Testing Station (NRTS). It is 
managed by the Department of Energy (DOE) for the conduct of nuclear energy research and related 
activities. The NRTS was redesignated as the Idaho National Engineering Laboratory (INEL) in 1974 to 
reflect the broad scope of its engineering work being conducted. In 1997, the INEL was redesignated the 
Idaho National Engineering and Environmental Laboratory (INEEL) to emphasize the focus of the 
laboratory’s mission at that time of environmental research. In 2005, a change in mission that began in 
2002 culminated with the division of the INL into two distinct projects: (1) the INL for nuclear energy 
research to support national energy security and homeland security and (2) the Idaho Cleanup Project 
(ICP) to perform the large majority of the environmental cleanup at the INL Site and related work 
including reducing or eliminating risks to the Snake River Plain Aquifer and other resources posed by 
contamination and wastes left at the INL from past missions, while protecting workers, the public, the 
environment, national security interests, and the safety of future generations. The INL is managed by 
Battelle Energy Alliance, LLC (BEA) under a 10-year management and operating contract continuing 
through September 30, 2014, while the ICP is managed by CH2M-WG Idaho, LLC (CWI) under a 7-year 
cost-plus-incentives contract continuing through April 30, 2012. The goal of the ICP is to complete as 
much cleanup work as possible by 2012 to protect the Snake River Plain Aquifer. 
The STF-02 Gun Range was used from 1983 to 1990 for security force practice maneuvers, 
including small arms target practice. Approximately five million rounds were fired, primarily into a main 
berm behind target posts toward the north end of the gun range. It was estimated that up to 61 tons of lead 
and 3.4 tons of copper may have been present at the site from bullets fired during target practice. The lead 
contamination was present as large fragments, as well as finely disseminated fragments in the soil. Based 
on soil analyses, lead was determined to pose an unacceptable risk to both human health and ecological 
receptors. To mitigate this risk, a remedial action was implemented to remove contaminated soil with lead 
concentrations exceeding the remedial action goal of 400 mg/kg and dispose of the removed soil at an 
approved treatment, storage, and disposal facility (TSDF) in accordance with all regulatory requirements. 
In addition, all aboveground structures and components were removed and disposed of appropriately, the 
remaining berms and soil were contoured to match the surrounding terrain, and the area was reseeded 
with native species. 
1.2.2 Regulatory Background 
The FFA/CO, and its associated Action Plan, is an agreement reached in 1991 between the 
Agencies listed in Section 1 to manage environmental cleanup in accordance with CERCLA and other 
federal and state requirements. Under the FFA/CO, and as shown in Figure 3, WAG 10 comprises 
miscellaneous surface sites and liquid disposal areas throughout the INL that are not included within other 
WAGs (WAGs 1 through 9). It also includes regional Snake River Plain Aquifer concerns that cannot be 
addressed on a WAG-specific basis. 
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Figure 1. INL Site showing the location of the INL major facilities. 
  5 
 
Figure 2. Location of the INL Site over the Eastern Snake River Plain Aquifer. 
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The STF area has been used since 1983 for security-force practice maneuvers including small arms 
target practice in a berm approximately 76 m (250 ft) northeast of the former STF-601 (see Figure 4). The 
berm was used from 1983 to 1990. It is estimated that 5 million rounds were fired into the berm including 
tracer rounds. None of the lead bullets that was fired into or that ricocheted away from the berm into the 
“kickout” areas has been picked up. Up to 61 tons of lead and 3.4 tons of copper may have been present at 
the STF-02 site. 
During sampling conducted in support of the remedial investigation conducted at the STF-02 Gun 
Range, two locations within the EOCR leach pond were visually identified as having lead bullets and 
fragments, presumably from activities conducted at the gun range located immediately adjacent to the 
pond. These locations were samples and the resulting lead concentrations exceeded the 400-mg/kg 
remediation goal. As such, the EOCR leach pond was included with the STF-02 Gun Range for 
remediation of lead-contaminated soils. The pond was actually never used for its intended purpose; 
therefore, no other sources of contamination exist. 
1.3 Remedial Action Objectives 
The remedial action objectives (RAOs) for the STF-02 Gun Range were developed in accordance 
with 40 Code of Federal Regulations (CFR) 300, “National Oil and Hazardous Substances Pollution 
Contingency Plan,” and Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA (EPA 1988) and through the consensus of DOE-ID, EPA, and DEQ participants. The RAOs are 
based on the results of both human health requirements and the ecological risk assessments and are 
specific to lead as the only contaminant of concern. 
The RAOs specified for protecting human health are expressed both in terms of risk and exposure 
pathways because protection can be achieved by reducing contaminant levels and restricting or 
eliminating exposure pathways. The RAOs specified for protecting ecological receptors inhibit adverse 
effects from contaminated soil on resident populations of flora and fauna. The RAOs developed to protect 
human health and ecological receptors are as follows: 
• Prevent exposure to soils contaminated with lead at concentrations greater than 400 mg/kg 
• Prevent groundwater contamination 
• Inhibit ecological receptor exposures to soil contaminated with lead, the contaminant of concern, 
primarily in concentrations in soils that result in a hazard quotient greater than or equal to 10.0. 
The RAOs exclude naturally occurring elements and compounds that are not attributable to historic 
releases. Remediation goals were established to meet these objectives. The remediation goal for lead—to 
be protective of both human health and ecological receptors—is 400 mg/kg. A discussion pertaining to 
the applicability of the 400-mg/kg remediation goal based on the human health screening level being 
protective of ecological receptors is provided in Appendix K of the Comprehensive RI/FS for WAGs 6 
and 10, OU 10-04 (DOE-ID 2001). The remediation goal can be satisfied by reducing the identified 
contaminant concentration in the soil to below 400 mg/kg. Removal of the contaminated media and metal 
debris from the STF-02 Gun Range will reduce further any potential groundwater risk. 
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Figure 3. Map of Waste Area Group 10 sites. 
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Figure 4. STF-02 Gun Range. 
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The Idaho National Laboratory Comprehensive Land Use and Environmental Stewardship Report 
(INL 2005) presents the INL project land use scenarios from 2005 through 2105. The INL is in the 
process of modernizing and optimizing its facility use to create an environment more conducive to 
research. The INL boundaries and the associated 890 mi2 are anticipated to remain under federal 
government management and control at least until 2105, with portions of the INL (i.e., the Idaho Nuclear 
Technology and Engineering Center and the Radioactive Waste Management Complex) remaining as 
such in perpetuity. 
Currently the entire area comprising the INL remains under administrative control with access to 
the INL restricted. Within this area, the current land use consists of industrial areas connected with 
transportation corridors, vegetated desert and rangelands, wetland and surface water drainage areas, and 
barren lands. Portions of the vegetated lands are used for grazing, controlled hunting, and ecological 
preservation. No INL land is used for agricultural or residential purposes. 
It is anticipated that over the next 10 years, new on-Site development will occur, major facility 
decontamination and decommissioning will take place, and specific environmental remediation will be 
completed. The new development is expected to occur within the existing Core Infrastructure Area of the 
INL, with specific development taking place at the Materials and Fuels Complex (MFC), the Reactor 
Technology Complex (RTC), and the Science and Technology Campus. In addition, a new transportation 
corridor is being considered between the RTC and MFC facilities. The INL facility infrastructure will be 
reduced over these 10 years with the footprint reductions occurring within existing operations areas. 
Included in this scenario is the transformation of existing operations areas to decommissioned and 
institutionally controlled areas. 
The 30-year land use scenario is anticipated to be consistent with the 10-year forecast. Specific 
changes beyond the 10-year horizon include completion of a number of critical environmental 
remediation efforts. New Development Areas (i.e., RTC and MFC) will continue to serve as the 
operational staging areas for current and new development within the Core Infrastructure Area. For the 
100-year scenario, the INL land use is consistent with that of the 30-year scenario. The decommissioned 
and controlled areas will be the primary focus of the INL long-term stewardship functions. These 
activities will be coupled with Site-wide administrative controls and the operational areas of RTC and 
MFC. A determination concerning the proposed transportation corridor will have been made by this time. 
If the corridor is constructed, it will be maintained consistent with existing infrastructure. Figure 5 shows 
the proposed INL land use for the 100-year scenario through the year 2105. 
Achieving the remedial action objectives specified for the STF-02 Gun Range enables release of 
the area for use in meeting the long-term objectives for the INL projected land use scenarios. Any residual 
contamination does not preclude the use of the STF-02 site for any of the proposed scenarios. By 
achieving the 400-mg/kg remediation goal for lead, the land is available for free-release under the 
residential use scenario. 
1.4 Selected Remedy 
Based on consideration of CERCLA requirements, the detailed analysis of alternatives, and public 
comments, the Agencies selected removal (including physical separation to segregate the metal fragments 
and bullets), on-site stabilization, and disposal as the remedy for the STF-02 site. Removal of the 
contaminated soil was to have included physical segregation of lead fragments and bullets from the soil 
with the segregated lead to be sent for recycling. As a secondary benefit of the physical segregation 
operation, copper fragments similarly would be removed from the soil and sent for recycling. 
Performance standards were implemented as design criteria to ensure that the selected remedy remained 
protective of human health and the environment. 
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Figure 5. INL 100-year land-use scenario. 
  12 
Soil exceeding the remediation goal of 400 mg/kg for lead was required to meet the “Land 
Disposal Restrictions” (LDR) (IDAPA 58.01.05.011) and “Alternative LDR Treatment Standards for 
Contaminated Soil” (40 CFR 268.49). Based on the initial analytical characterization results, soil 
exceeding the Phase III remediation goal was assumed to also exceed the 5.0-mg/L toxicity characteristic 
concentration presented in 40 CFR 261.24, thereby requiring stabilization prior to disposal at an approved 
facility. Soil with lead concentrations higher than 400 mg/kg was shipped to the Clean Harbors Grassy 
Mountain facility west of Salt Lake City for stabilization and disposal. 
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2. DISCUSSION OF REMEDIATION ACTIVITIES 
2.1 Remedial Action Working Documents 
The Phase III RD/RA Work Plan (DOE-ID 2006a) lists the design criteria for the remediation of 
the STF-02 Gun Range site, describes the remedial design and how it was implemented for the remedial 
action, and serves as the guidance document for the OU 10-04 Phase III remedial action. The following 
documents were included as appendixes to the Phase III RD/RA Work Plan: 
• Design drawings detailing the preremediation conditions (e.g., topography and fencing at the 
STF-02 site) as well as the work to be performed during the remedial action 
• Technical specifications providing the general terms and conditions required for completion of the 
remedial action 
• Air emissions modeling results presenting a summary of the required air emission results to satisfy 
project applicable or relevant and appropriate requirements (ARARs) 
• A waste management plan describing the management and disposal of waste generated during 
Phase III activities 
• An operations and maintenance plan describing the operations and maintenance requirements 
including institutional controls, should the need arise, for the STF-02 Gun Range. 
In addition, three separate documents were included with the Phase III RD/RA Work Plan, 
Phase III: 
• The Field Sampling Plan for the Operable Units 6-05 and 10-04 Remedial Action, Phase III 
(DOE-ID 2006b) describing the sampling and analyses required during Phase III activities 
• The Quality Assurance Project Plan for Waste Area Groups 1, 2, 3, 4, 5, 6, 7, 10, and 
Deactivation, Decontamination, and Decommissioning (DOE-ID 2006c) describing the necessary 
steps required to ensure project data quality 
• Plan (PLN) -2128, “Miscellaneous Sites Cleanup Project Health and Safety Plan,” describing the 
possible hazards and the required steps to protect the health and safety of project workers. 
2.2 Site Preparation and Mobilization 
Site preparation and mobilization efforts performed prior to commencement of the remedial action 
are discussed in the sections below. 
2.2.1 Personnel Training Requirements 
Before fieldwork commenced, task-site workers were required to have the following training as 
specified in Section 6 of the Miscellaneous Sites Health and Safety Plan (HASP) (PLN-2128): 
• Site-specific training as required by the HASP 
• 40-hour hazardous waste operations and emergency response (HAZWOPER) 
• Hazardous waste operations 24-hour “on-the-job” training 
• 8-hour HAZWOPER site supervisor, as necessary 
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• Radiological Worker I or II (personnel operating the x-ray fluorescence [XRF] spectrometer) 
• Hearing conservation 
• Respirator qualification and fit test, as necessary 
• Personal protective equipment training 
• Project-specific HASP training 
• Environmental Safety, Health, and Quality Assurance access training 
• Hantavirus awareness training 
• Heat and cold stress training 
• Project-specific job safety analysis training 
• Pre-job briefing and post-job review training 
• Fire extinguisher training (at least one trained person on the job site) 
• Medic first-aid training (at least two trained personnel on the job site) 
• Basic industrial ergonomics training 
• Pre-job briefings performance evaluation, as necessary 
• Point-of-contact for field personnel, as necessary 
• Excavation competent person (person conducting daily excavation inspections) 
• Unexploded ordnance recognition training. 
Specific to the remediation of lead-contaminated soils at the STF-02 Gun Range, all task-site 
workers were required to be qualified as trained lead workers with those having the potential to come into 
direct contact with soil during the remedial action being monitored for lead exposure in accordance with 
RCRA standards. Occasional site workers (e.g., samplers) were required to have undergone lead 
awareness training. Certifications of training and training updates were maintained in the training 
database on the INL Intranet. 
2.2.2 Field Operations and Staging of Equipment and Supplies 
A field office trailer was established immediately adjacent to the task site with electrical power 
obtained from a nearby power pole and an electrical generator maintained onsite if needed. No phone 
connections were available; therefore, communications contact was maintained through the use of cellular 
phones. Temporary restroom and wash facilities were established near the trailer for workers in 
accordance with the Occupational Safety and Health Administration (OSHA) standard “Hazardous Waste 
Operations and Emergency Response” (29 CFR 1910.120/1926.65). Flammable materials storage was 
provided in the office trailer with personal protective equipment (PPE) stocked for the field team 
members including leather gloves, safety glasses with side shields, sunscreen (as needed), hardhats, 
reflective vests, hearing protection for use in high noise areas, and respiratory protection. 
Equipment required to perform the work was staged at the job site as required during the various 
stages of the remedial action. Equipment included, but was not limited to, the following: 
• Appropriate signage 
• Excavator 
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• Water truck 
• Front-end loader 
• Road grader 
• Crawler dozer 
• Backhoe 
• Screening plant 
• Wheel roller 
• Dump trucks 
• Tractor 
• Tiller 
• Seeder 
• Chip spreader 
• X-ray fluorescence spectrometer 
• Sampling supplies 
• Absorbent material for containers 
• Roll-on/roll-off containers with haul trucks 
• Intermodal (i.e., roll-on/roll-off containers with hard lids and gasket seals) containers with haul 
trucks. 
2.2.3 Regulatory Compliance 
The OU 10-04 Phase III remedial action conformed to the ARARs as outlined in Section 4.2 of the 
Phase II RD/RA Work Plan. Table 1 summarizes the compliance strategy for each of the ARARs. 
2.2.4 Work Control Requirements at the Idaho National Laboratory Site 
In compliance with CWI procedures and requirements for conducting fieldwork, the following 
items were required to be completed prior to commencement of the remedial action: 
• Standard (STD) -101, “ICP Integrated Work Control Process,” planned work order package 
• Including the project on the Central Facilities Area (CFA) plan-of-the-week schedule for 
information 
• Project approval for work on the Miscellaneous Sites Cleanup Project plan-of-the-week 
• Formal pre-job briefing for the work order package 
• Subsurface investigation to identify underground electrical utilities 
• Job safety analyses to identify critical procedural safety requirements including personal protective 
equipment and task-specific training 
• Environmental checklist 
• Field sampling plan 
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Table 1. Compliance with applicable or relevant and appropriate requirements. 
Category Citation Compliance Strategy 
Chemical-Specific ARARs   
Idaho Ground Water Quality Rule “Ground Water Quality Standards” 
(IDAPAa 58.01.11.200) 
The Clean Water Act is not applicable to the remediation of 
the STF-02 site based on the following: EPA 
representatives met with DOE-ID staff at the INL Site on 
August 27, 2003, to evaluate storm water compliance and 
the potential to discharge storm water to waters of the 
United States (Ryan 2003). Based on their evaluation of the 
Idaho Nuclear Technology and Engineering Center, the 
Radioactive Waste Management Complex, and Test Area 
North sites, the EPA concluded that these areas do not have 
a reasonable potential to discharge storm water to waters of 
the United States. The applicability of the Clean Water Act 
to the INL also has been evaluated based on the recent 
U.S.Supreme Court decision in Rapanos et Ux., et al. 
v. United States (2006) issued June 19, 2006. Under the 
standard enunciated by Justices Scalia and Kennedy in this 
decision, the Clean Water Act has no regulatory jurisdiction 
over the Big Lost River and Birch Creek. This is because 
they lack any “significant nexus” of surface water flow 
connecting them to the Snake River and other traditionally 
defined “navigable waters of the United States.” In light of 
this, the Clean Water Act would no longer be among the 
“applicable Federal laws” that would apply to CERCLA 
activities at the INL Site. 
Action-Specific ARARs   
Rules for the Control of Air 
Pollution in Idaho 
“Rules for Control of Fugitive Dust” 
(IDAPA 58.01.01.650) and “General Rules”  
(IDAPA 58.01.01.651) 
Dust suppression methods were used to minimize fugitive 
dust including use of water sprays, use of tarps, keeping 
vehicle speeds to a minimum, and implementing dust 
suppression work controls during periods of high wind. 
 “Toxic Substances” (IDAPA 58.01.01.161) 
“Toxic Air Pollutants Non-Carcinogenic 
Increments” (IDAPA 58.01.01.585) and “Toxic 
Air Pollutants Carcinogenic Increments” 
(IDAPA 58.01.01.586) 
Air emissions were monitored in accordance with the 
requirements set forth in the project HASP (PLN-2128), 
and dust-suppression measures were used to minimize the 
generation of fugitive dust. 
Table 1. (continued). 
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Category Citation Compliance Strategy 
 “Compliance with Rules and Regulations” 
(IDAPA 58.01.01.500.02) 
Portable equipment used for soil excavation and screening 
complied with the appropriate INL Site plans and 
procedures and were used in accordance with the project 
HASP. 
NESHAP “Standards for Process Sources” 
(40 CFR 63.543[a]) 
Air emissions were monitored in accordance with the 
requirements set forth in the project HASP, and 
dust-suppression measures were used to minimize the 
generation of fugitive dust. The calculated air emissions 
will be included in the INL Site annual NESHAP report, 
which determines the effective dose equivalent from INL 
Site activities to members of the public. 
RCRA—Standards Applicable to 
Generators of Hazardous Waste 
“Identification and Listing of Hazardous Waste” 
(IDAPA 58.01.05.005) and “Requirements for 
Recyclable Materials” (40 CFR 261.6[a][b]) 
No materials were recycled. 
 “Standards Applicable to Generators of Hazardous 
Waste” (IDAPA 58.01.05.006) and “Hazardous 
Waste Determination” (40 CFR 262.11) 
Hazardous waste determinations were developed based on 
an evaluation of sampling data and process knowledge to 
determine disposition of the waste. Waste types included 
the following: 
• Industrial 
• Hazardous contaminated debris 
• Lead-contaminated soils 
• Lead-contaminated light poles and railroad ties 
• Lead recycle (not used) 
• Unexpended ammunition. 
Table 1. (continued). 
 
18 
Category Citation Compliance Strategy 
RCRA—Standards Applicable to 
Owners and Operators of 
Hazardous Waste Treatment, 
Storage, and Disposal Units 
“Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and 
Disposal Facilities” (IDAPA 58.01.05.008) 
and “Purpose, Scope, and Applicability” 
(40 CFR 264.1[j][1-13]) 
Analysis of waste was performed in accordance with 
RCRA requirements. The INL Site controls precluded 
unauthorized access to the waste. The Site was routinely 
inspected during management self-assessments. Training 
was conducted in accordance with the project HASP 
(PLN-2128). 
 “Standards for Owners and Operators of 
Hazardous Waste, Treatment, Storage, and 
Disposal Facilities” (IDAPA 58.01.05.008) and 
“Disposal or Decontamination of Equipment, 
Structures, and Soils” (40 CFR 264.114) 
Equipment decontamination was conducted in accordance 
with the project HASP, waste management procedures 
outlined in the RD/RA Work Plan (Appendix B), and 
PDD-1029, “Pollution Prevention Program.” 
 “Standards for Owners and Operators of 
Hazardous Waste, Treatment, Storage, and 
Disposal Facilities” (IDAPA 58.01.05.008) and 
(40 CFR 264.171-177) 
Hazardous waste generated was stored in compatible 
containers and the integrity of the storage containers was 
maintained. Waste Disposal Services conducted weekly 
inspections. No free liquids were generated during the 
remedial action requiring secondary containment. The 
container storage area was graded to provide runoff away 
from the containers. 
 “Standards for Owners and Operators of 
Hazardous Waste, Treatment, Storage, and 
Disposal Facilities” (IDAPA 58.01.05.008) and 
“Staging Piles” (40 CFR 264.554) 
Staging piles were established within the area of 
contamination. Measures taken to preclude the spread of 
contamination included the use of tarps placed over the 
waste piles and two dust-suppression techniques: water 
spray during soil excavation and loading activities. The 
areas surrounding the staging piles were graded to provide 
runoff away from the piles. The staging piles have been 
removed prior to the winter months. The soil underlying the 
staging piles has been sampled demonstrating that no 
contamination exceeding the remediation goals for lead 
remains. No staging piles originating from the STF-02 
remediation project remain on-Site. 
Table 1. (continued). 
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Category Citation Compliance Strategy 
Resource Conservation and 
Recovery Act—Land Disposal 
Restrictions 
“Definitions for Purposes of Sections 790 through 
799” (IDAPA 58.01.01.11) and “Applicability of 
Treatment Standards” (40 CFR 268.40[a][b][e]) 
“Land Disposal Restrictions” (IDAPA 
58.01.05.011) and “Treatment Standards for 
Hazardous Debris” (40 CFR 268.45[a-d]) 
“Land Disposal Restrictions” 
(IDAPA 58.01.05.011) and “Universal Treatment 
Standards” (40 CFR 268.48[a]) 
All soil exceeding the remediation goal of 400 mg/kg for 
lead was assumed in this report to exceed the 5.0-mg/L 
toxicity characteristic concentration, thereby requiring 
stabilization prior to disposal at an approved facility. 
 “Land Disposal Restrictions” 
(IDAPA 58.01.05.011) and “Alternative LDR 
Treatment Standards for Contaminated Soil” 
(40 CFR 268.49) 
All soil exceeding the remediation goal of 400 mg/kg for 
lead was assumed in this report to exceed the 5.0-mg/L 
toxicity characteristic concentration, thereby requiring 
stabilization prior to disposal at an approved facility. 
Clean Water Act of 1977 
(33 USC § 1251 et seq.) 
“Storm Water Discharges (Applicable to State 
NPDES Programs, see § 123.25) (40 CFR 122.26) 
The STF-02 Gun Range was located outside the area of the 
designated INL Site storm water corridor. Storm water 
discharges and sediment from remedial activities at STF-02 
did not have the potential to impact the Big Lost River or 
its tributaries. As such, a storm water pollution prevention 
plan was not required. 
Location-Specific ARARs   
National Historic Preservation Act “Historic Properties Owned or Controlled by 
Federal Agencies” (17 USC § 470h-2) 
“Identification of Historic Properties” 
(36 CFR 800.4)  
“Assessment of Adverse Effects” (36 CFR 800.5) 
Cultural and archaeological resources surveys were 
performed prior to the remedial action. The surveys showed 
that no cultural or archaeological resources were within 
100 m of the facility. No cultural or archaeological 
resources were encountered during the remedial action. 
Table 1. (continued). 
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Category Citation Compliance Strategy 
Native American Graves Protection 
and Repatriation Act 
“Ownership” (25 § USC 3002 et seq.) and 
“Custody” (43 CFR 10.6) 
“Repatriation” (25 § USC 3005 et seq.) and 
“Repatriation” (43 CFR 10.10) 
Cultural and archaeological resources surveys were 
performed prior to the remedial action. The surveys showed 
that no cultural or archaeological resources were within 
100 m of the facility. No cultural or archaeological 
resources were encountered during the remedial action. 
Acronyms 
ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 
EPA = Environmental Protection Agency 
HASP = health and safety plan 
IDAPA = Idaho Administrative Procedures Act 
INL = Idaho National Laboratory 
LDR = land disposal restriction 
NESHAP = National Emission Standards for Hazardous Air Pollutants 
OU = operable unit 
PDD = program description document 
RD/RA = remedial design/remedial action 
STF = Security Training Facility 
USC = United States Code 
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• Hazard assessment determination 
• Health and safety plan 
• Spill prevention and control measures 
• Cultural resources survey. 
Prior to commencement of work, general activities required each day included plan-of-the-day 
meetings to review the day’s work activities, daily equipment inspections, and calibration of 
instrumentation as required. In addition, as part of the closeout of the work package, a formal post-job 
review was conducted. 
2.3 Remedial Action 
Appendix A provides a photographic record of the remedial activities conducted at the STF-02 Gun 
Range. The remedial action commenced on October 12, 2006, with the mobilization of equipment and 
was completed on November 29, 2006, when revegetation was completed and equipment was 
demobilized from the site. Table 2 summarizes the progression of the work activities. The Phase III 
remedial action consisted of the following activities: 
• Site preparation including establishing work areas and mobilizing equipment 
• Removal of asphalt pads at the STF-02 Gun Range 
• Removal of upright railroad ties used to hold targets 
• Removal of electrical power poles and electrical equipment 
• Demolition of the STF-02 Shooting House 
• Removal of a test stand and burn barrel located in the EOCR pond 
• Excavation of contaminated soil at the EOCR pond and gun range 
• Mechanical separation of lead contaminated soil 
• Loading of contaminated soil for off-Site shipment for stabilization and disposal 
• Removal of fencing 
• Grading and contouring of the site 
• Revegetation 
• Demobilization. 
2.3.1 Site Preparation 
Site preparation commenced with clearing and grubbing by ICP personnel of the area immediately 
surrounding the STF-02 Gun Range, as well as the area between the range berms. Upon mobilization to 
the STF-02 site, a support zone was established including an office trailer, restroom facilities, “lay-down” 
areas for temporary storage of equipment and waste, vehicle parking area, and an electrical generator if 
needed. Electrical power was available from an adjacent power pole with the generator never being 
required. As work in the area progressed, the haul road leading from the personal vehicle parking area 
into the task site was filled with soil obtained from one of the uncontaminated berms and graded to enable 
haul trucks ready access to the loading area. 
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Table 2. STF-02 Gun Range remediation timeline. 
Activity Start Date Completion Date 
Complete Record of Decision — November 5, 2002 
Establish Scope of Work — February 1, 2003 
Complete Remedial Design/Remedial Action Report 
Revision 0 
Revision 1 
 
— 
— 
 
September 14, 2005
September 19, 2006 
Complete Explanation of Significant Differences — March 24, 2006 
Mobilize October 12, 2006 October 12, 2006 
Remove electrical utilities October 12, 2006 October 12, 2006 
Excavate clean berms to pond October 16, 2006 October 24, 2006 
Remove and dispose of asphalt October 17, 2006 October 17, 2006 
Excavate pond hot spots October 19, 2006 October 19, 2006 
Demolish STF-02 Shooting House October 19, 2006 October 23, 2006 
Excavate and screen contaminated soil October 24, 2006 October 30, 2006 
Remove clean berm material and contour area November 1, 2006 November 29, 2006 
Ship contaminated soil off-Site for treatment and disposal November 2, 2006 November 29, 2006 
Excavate hot spots November 10, 2006 November 29, 2006 
Reseed and fertilize November 27, 2006 November 29, 2006 
Demobilize November 29, 2006 November 29, 2006 
Complete Prefinal Inspection January 10, 2007 January 10, 2007 
Complete Confirmation Sampling January 25, 2007 January 25, 2007 
Complete Draft Remedial Action Report March 22, 2007 March 22, 2007 
Complete Draft Final Remedial Action Report May 2007 May 2007 
 
The fenced area surrounding the gun range was enlarged to allow equipment to move freely in and 
around the berms. For the EOCR pond, the fence was removed from the west side of the berm to allow 
access to the pond from the gun range with the fence on the south side of the pond moved farther south to 
allow equipment access within the defined work zone. The exclusion zone was established within the 
work zone surrounding those berm soils and soil within the EOCR pond previously determined to exceed 
the lead remediation goal of 400 mg/kg. The exclusion zone was modified as appropriate during the 
various remediation stages to preclude entry by unauthorized personnel into areas of potential lead 
contamination. Signs were emplaced delineating the construction and exclusion zones with appropriate 
entry and exit points established. 
2.3.2 Asphalt Pad Removal 
Prior to removal of the pads, the area was visually examined for the presence of spent and unspent 
ammunition, which was collected and placed in a container for disposal. The three asphalt pads within the 
gun range plus an asphalt parking pad located immediately to the south of the gun range were removed 
using conventional earth-moving equipment. The asphalt was loaded into an end dump truck using a 
front-end loader and transported to the CFA landfill for disposal. 
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2.3.3 Removal of Upright Railroad Ties 
Based on sampling conducted during the RI/FS for WAGs 6 and 10, OU 10-04, upright railroad 
ties used to hold practice targets at the gun range were determined to be characteristic for lead. As such, 
the railroad ties had to be shipped off-Site to an approved TSDF for encapsulation and disposal. The 
railroad ties were removed using conventional heavy equipment. The ties were temporarily stockpiled on 
a tarp and kept covered to await loading for transport to the TSDF. The railroad ties were loaded into two 
roll-on/roll-off containers provided by the TSDF and transported to the facility. 
2.3.4 Removal of Electrical Utilities 
Based on results of the subsurface investigation, none of the electrical lines within the gun range 
was determined to be active. The bang board and power poles were removed using conventional heavy 
equipment. Electrical lines were cut a minimum of 1 ft below the surface and abandoned in place. Waste 
materials were loaded and transported to the CFA landfill for disposal. 
2.3.5 Shooting House Demolition 
The STF-02 Shooting House was demolished using an excavator to remove the wood siding, roof, 
and railroad ties that formed the foundation and were used in the interior walls of the structure to stop 
bullets. The siding consisted of plywood with roofing materials including fiberglass panels and plywood. 
The plywood along with the joists and wall studs was sent to the CFA landfill where it could be chipped 
into wood mulch. Many of the railroad ties used in the foundation were decaying and were removed using 
a front-end loader, segregated from soil, and loaded for transport along with the fiberglass panels for 
disposal at the CFA landfill. The railroad ties used in the interior walls of the structure were visually 
examined for evidence of bullet penetrations. Those identified as having bullets were segregated with the 
upright railroad ties that had been used to hold targets and held for shipment off-Site to an approved 
TSDF for encapsulation and disposal. Those railroad ties with no evidence of bullets were sent to the 
CFA landfill for disposal. The sand that had filled the void between the plywood and the railroad ties in 
the interior walls was allowed to fall to the dirt floor of the shooting house where it was collected, along 
with a 3-in. cut of the soil underlying the shooting house, and added to the contaminated soil in the main 
berm for inclusion with the soils that would undergo physical separation through the screening plant. 
2.3.6 Removal of Test Stand and Burn Barrel 
The test stand and burn barrel located in the EOCR leach pond was identified in July 2000 as new 
site MISC-33 under OU 10-08. The barrel and test stand consisted of a drum inside a stainless steel 
cylinder and an apparatus constructed of metal and stainless steel. The annulus between the drum and the 
stainless steel cylinder contained soil. The actual drum contained ashes, thermocouples, graduated 
cylinders, beakers, stainless steel blocks, pipettes, crucibles, and other items generated during a series of 
experiments conducted in the test drum. As a result of the new site identification and subsequent Track 1 
Decision Documentation Package – Site 003 (MISC-33) Operable Unit 10-08, Experimental Test Drum 
in EOCR-01 Leach Pond (DOE-ID 2002b), a Track 2 investigation was performed to assess the potential 
contaminants of concern at the STF-02 site (DOE-ID 2005a). 
As discussed in the Track 2 Summary Report for Operable Unit 10-08 Sites MISC-033, CFA-10A, 
TRA-60, and TRA-63 (DOE-ID 2005a), sampling of the soil was performed to determine whether the 
drum contents, soil within the annulus, and soils surrounding the drum and stainless steel cylinder 
contained lead and nitroaromatics at concentrations that precluded its disposal as industrial 
(nonhazardous) waste. All contaminants were below the detection limits for the analytical methods 
employed with the exception of lead from the ash sample collected within the annulus, which had a 
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maximum concentration of 32.2 mg/kg. Based on the recommendation provided in the Track 2 Summary 
Report (DOE-ID 2005a), the test stand and burn barrel were determined to be disposable as industrial 
waste. Subsequently, the test stand and burn barrel were removed from the pond and shipped to the CFA 
landfill for disposal. 
2.3.7 Excavation of Contaminated Soil 
Prior to excavation of contaminated soils, the entire gun range was walked down and visually 
examined for small arms ammunition. This activity was performed at the request of the off-Site TSDF to 
mitigate the chance that unspent ammunition may be incorporated into soil destined for treatment. Spent 
cartridges and unspent ammunition were collected by hand to be sent for disposal. In addition, soil 
undergoing physical separation by screening was visually examined during the process with any unspent 
ammunition removed. 
The primary source of contaminated soil at the STF-02 Gun Range was found in the Berm B with 
minor quantities also located in Berm C and the area between the berms. Figure 6 shows the location of 
each of the berms (A through E) at the gun range. Although preremediation sampling did not identify any 
areas of contamination within the EOCR pond exceeding the remediation goal of 400 mg/kg for lead, two 
spots were visually identified as having spent shotgun shells as well as other small arms ammunition. 
These two spots were initially isolated during the beginning stages of remediation and removed as 
activities progressed with additional samples collected to confirm that the lead concentrations were below 
the remediation goal. 
Berms A, D, E, and much of C were identified during the preremediation sampling effort as having 
lead concentrations below the remediation goal of 400 mg/kg. Therefore, soil from Berms A, D, and E, as 
well as the portion of Berm C that was below the remediation goal, was used to backfill the EOCR pond. 
The soil in the berms was too compact for a front-end loader to directly load the soil from the berm and 
transport it to the pond. Therefore, an excavator was used to cut into the berms, placing the soil in a 
temporary staging pile immediately adjacent to the berm. The front-end loader was then able to load and 
move the soil from this temporary staging pile to the pond where it was emplaced in 8-in. lifts. After each 
8-in. lift, a roller compacted the fill using three to four passes after which the next lift was emplaced in the 
pond. 
The contaminated soil from Berm B along with that from the portion of Berm C that exceeded the 
remediation goal was located in the face and along the top of the berms. The face and top of the berms 
were removed using the excavator again, staging the soil in a temporary stockpile immediately adjacent to 
the berm from which the soil was being excavated. The front-end loader was able to scoop soil from this 
temporary stockpile and place it in the screening plant for segregation by size. The excavated area of each 
of the berms was sampled and analyzed using both a hand-held XRF spectrometer and conventional 
analytical methodology to determine whether additional excavation was required to meet the remediation 
goal of 400 mg/kg for lead. Any grid determined to exceed the remediation goal was excavated a second 
time followed by the collection of a second analytical sample to determine whether the goal had been 
achieved. The second excavation spanned the contaminated grid plus all the adjacent grids known to be 
below the remediation goal to ensure that contaminated soil exceeding the 400 mg/kg remediation goal 
for lead was removed. All excavated soil from the berms was passed through the screening plant. 
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Figure 6. Location of gun range berms. 
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Three grid locations between the berms were identified as having lead contamination above the 
remediation goal of 400 mg/kg. Excavation boundaries for these locations were established using the 
centers of adjacent grids where the known lead concentrations were below the remediation goal. This 
resulted in a minimum 20 × 20-ft area that was excavated with the soil placed in the contaminated soil 
stockpile destined for treatment and disposal at the off-Site TSDF. The excavated area was resampled and 
analyzed for lead to ensure that the remediation goal was achieved. 
Following the completion of all screening activities, the footprints of the screening plant and the 
stockpiles were surveyed using a global positioning system device to aid in establishing excavation areas 
following the removal of the screening plant and stockpiles. The screening plant was moved off-Site and 
the stockpiled soil loaded for off-Site shipment for disposal. The impacted areas were subsequently 
excavated and sampled to ensure that no soil with lead contamination in excess of the 400 mg/kg 
remediation goal remained on the STF-02 site. Sample grid locations were established in accordance with 
the field sampling plan and an iterative process followed whereby, when additional lead contamination 
was encountered based on analytical results, additional excavation was performed. This process continued 
until the remediation goal was achieved for the entire area with the final excavated soils loaded directly 
into an intermodal container for off-Site shipment. 
2.3.8 Mechanical Separation 
Based on the sieve analyses performed during the preremediation sampling effort, using a 
combination of a 3/4-in. sieve and a 3/8-in. sieve was determined to be sufficient to segregate the majority 
of the bullets from the larger (greater than 3/4 in.) aggregate and the smaller (less than 3/8 in.) sediment. 
The segregation of lead from the soil was accomplished using a conventional screening plant outfitted 
with 3/4- and 3/8-in. screens. The material was segregated into three working stockpiles from which 
larger stockpiles were formed when a working stockpile became too large for the screening plant setup. 
Contaminated soil was removed from the berm using an excavator because the soil in the berm was too 
compacted for a front-end loader to operate efficiently. The excavator would place the soil in a location 
immediately adjacent to the berm from which the front-end loader was able to obtain soil for loading into 
the screening plant. Water was used as a dust suppressant during screening operations to mitigate 
personnel exposure to lead contamination. 
The primary reason for screening the contaminated soil was to segregate the bullets from the soil 
with the end outcome being to ship the lead off-Site for recycling. Unfortunately, the off-Site recycler 
determined after obtaining a sample of the material proposed for recycling that it was not fiscally viable 
to recycle the material. Therefore, the fraction less than 3/4 in. and greater than 3/8 in. that contained the 
majority of the lead contamination was combined with other contaminated soil and shipped off-Site for 
treatment and disposal. 
Two secondary reasons existed for performing the segregation. The first was that preliminary 
analytical results obtained from the preremediation samples indicated that the greater than 3/4-in. fraction 
consisting primarily of large aggregate may not exceed the 400-mg/kg remediation goal for lead and 
could be returned to the area for backfill and contouring rather than shipping off-Site for disposal. 
Analytical results obtained from the greater than 3/4-in. stockpile did not support this assertion and the 
material was shipped off-Site for treatment and disposal. The second was that the off-Site disposal facility 
requested that the soils destined for treatment and disposal be visually examined for any unspent rounds 
(see Section 2.3.7), which would be removed during the screening operation. 
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The soil remaining in Berms 2 and 3, which was below the lead remediation goal of 400 mg/kg, 
was used to backfill the excavated areas in the gun range with the remaining soil contoured to match the 
surrounding terrain. 
2.3.9 Loading of Contaminated Soil 
Contaminated soil was loaded into intermodal containers for off-Site shipment to the approved 
TSDF. For the majority of the operation, two loading locations were established in the support zone 
immediately adjacent to the exclusion zone. The disposal facility’s drivers would back a haul truck with 
the intermodal container on a trailer into a loading location, off-load the intermodal container, and leave 
the area prior to the loading operation. The remediation subcontractor would subsequently open the 
intermodal container, load contaminated soil into the container using a front-end loader, and close the 
container ensuring the integrity of the lid’s seal. Following this operation, the driver was allowed back 
into the support zone to load the intermodal container back onto the trailer and transport the tractor/trailer 
to the scale located at CFA for weighing, and ultimately to the off-Site TSDF. If during the weighing 
operation the truck either exceeded the 80,000-lb total weight limit or was significantly underweight, the 
tractor/trailer was returned to the job site where soil was either removed or added as appropriate. The 
truck was returned to CFA to reweigh prior to continuing to the disposal facility. A total of 96 shipments 
of contaminated soil were made consisting of a total weight of 3,149,808 lb (1,574.9 tons). 
2.3.10 Removal of Fencing 
Fencing surrounding the STF-02 gun range and EOCR pond was used to establish the work zone, 
and fencing along the north and west sides of the gun range was moved farther out to allow for equipment 
movement. The fence between the EOCR pond and the gun range was removed at the beginning of the 
project to allow equipment to remove the two contaminated spots within the pond and to move backfill 
soil into the pond where it was subsequently compacted in lifts as the pond was filled. The gate on the 
south fence of the gun range was removed along with the gate posts and fencing. T-posts were reused to 
form the support zone fence slightly to the south of the original fence from which yellow and black 
construction rope was hung and entry and exit points into the support zone were established. 
Following the completion of all remediation activities, all fencing materials were removed from the 
site. Fence posts were located in areas where lead concentrations were at or near background levels and 
did not exceed the 400 mg/kg remediation goal. T-posts that were in good condition were sent for reuse 
on the INL Site while those that were not acceptable were sent for recycle along with the wire that formed 
the three-strand fence around the facility. 
2.3.11 Grading and Contouring 
Following removal of soils exceeding the remediation goal of 400 mg/kg for lead, the remaining 
soil at the site was contoured to match the surrounding terrain. Topsoil was obtained from Rye Grass 
Flats and spread to a minimum depth of 6 in. across the area impacted by the remediation activities. An 
analysis of the topsoil was performed in accordance with the Phase III RD/RA Work Plan. Results of the 
soil test are provided in Table 3. 
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Table 3. Soil test data. 
Parameter Result 
pH 8.1 
Salts 0.7 mmhos/cm 
Sodium 0.3 meq/100 g 
Cation exchange capacity 20.8 meq/100 g 
Excess lime 1.3% 
Organic matter 1.83% 
Organic nitrogen 70 lb/acre 
Nitrate-nitrogen 13 ppm 
Phosphorus 7 ppm 
Potassium 590 ppm 
Calcium 13.9 meq/100 g 
Magnesium 4.6 ppm 
Sulfate-sulfur 4 ppm 
Zinc 0.6 ppm 
Iron 4.8 ppm 
Manganese 2.0 ppm 
Copper 1.6 ppm 
Boron 0.90 ppm 
 
2.3.12 Revegetation 
Site restoration included reseeding those areas affected by the field activities including the gun 
range, the EOCR pond, adjacent staging areas, and Rye Grass Flats, from which topsoil was obtained. 
After preparation of a seedbed using a disc to till the top 7.6 cm (3 in.) of the surface, seed was drilled 
to a maximum depth of 1.3 cm (0.5 in.) at a rate of 12.5 lb/acre for the seed mixture. The seeding was 
performed on November 29 and 30, 2006, meeting the prescribed window of October 1 through 
November 30, 2006. 
Based on the soil analysis results, a fertilizer application rate of 221 lb/acre was determined to be 
appropriate to amend the soil. Table 4 provides the application rate for the recommended nutrients. To 
maintain soil moisture levels, wood chip mulch was placed using a modified manure spreader on the 
reseeded areas in accordance with the specification at a rate of 15 tons/acre. 
Table 4. Nutrient application rate. 
Nutrient 
Rate 
(lb/acre) 
Nitrogen 110 
P2O5 – Phosphate 70 
Sulfate-Sulfur 40 
Zinc 8 
Manganese 3 
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2.3.13 Demobilization 
Final demobilization from the STF-02 Gun Range was completed on November 30, 2006. 
Equipment was decontaminated in accordance with the Miscellaneous Sites Cleanup Project Health and 
Safety Plan (PLN-2128), and equipment was visually surveyed and decontaminated as necessary prior to 
release for use on other jobs. The construction trailer was removed, and all waste material had been 
disposed of at appropriate facilities. Metal T-posts in good condition were sent for reuse, while other 
metal (e.g., bent T-posts and wire) was sent for recycle. 
2.4 Sampling and Analysis 
The results from the preremediation sampling conducted during August 2006, the grain-size 
distribution analyses, and the analyses performed to support the remedial action are discussed in the 
sections below. Sampling and analysis were performed in accordance with the requirements delineated in 
the Field Sampling Plan for the Operable Units 6-05 and 10-04 Remedial Action, Phase III 
(DOE-ID 2006b) and complied with the quality assurance/quality control requirements specified in the 
Quality Assurance Project Plan for Waste Area Groups 1, 2, 3, 4, 5, 6, 7, 10, and Deactivation, 
Decontamination, and Decommissioning (DOE-ID 2006c). Appendix B provides summaries of the 
analytical data. 
2.4.1 Preremediation Analytical Results 
Preremediation sampling was performed during August 2006 to refine the contamination 
boundaries for the project and to provide characterization data to determine whether the lead 
contamination was associated with a particular grain-size fraction. A 10 × 10-ft grid system was 
established for both the gun range and the EOCR pond. 
For Berms A, D, and E, samples were collected from the 0 to 6-in. depth at every fourth grid 
location, as were samples from the top and back sides of Berms B and C. From the face of Berms B and 
C, samples were collected from both the 0 to 6-in. and 6 to 24-in. depth intervals at every grid location. 
Based on these samples, Berms A, D, and E were determined to not contain lead at concentrations 
exceeding the 400-mg/kg remediation goal. Similarly, lead concentrations for the samples collected from 
the back sides of Berms B and C were below this level. For Berm B, nearly the entire face and the top 
were determined to exceed the remediation goal. For Berm C, the end of the berm closest to Berm B also 
exceeded the remediation goal with the portion of the berm farther away from Berm B being below the 
remediation goal for lead. 
Of the samples collected from the 0 to 6-in. depth at the “F” grid locations between Berms A, B, 
and E, and to the south of Berm D, several immediately adjacent to Berm B were determined to have lead 
concentrations above the 400 mg/kg limit (Grids F17, F18, F47, F75, F76, F103, F104, F135, F136, and 
F159). In addition, six other grid locations were determined to exceed the remediation goal and were 
delineated for remediation following completion of the berms (Grids F30, F83, F127, F133, F134, and 
F156). Samples were collected from the 0 to 6-in. depth at the “G” grid locations between Berms B, C, D, 
and E, demonstrating that the soil in this area was below the remediation goal. Figure 7 summarizes the 
preremediation analytical results for the STF-02 Gun Range grid locations. Highlighting indicates 
locations exceeding the lead remediation goal of 400 mg/kg. 
Samples were collected from all the grid locations within the EOCR pond with the exception of 
those that resided on top of the basalt with insufficient soil available to sample. None of the samples 
collected from locations within the pond exceeded the 400 mg/kg remediation goal for lead. Figure 8 
summarizes the preremediation analytical results for the EOCR pond grid locations. 
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Figure 7. STF-02 Gun Range preremediation analytical results. 
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Figure 8. Experimental Organic-Cooled Reactor Pond preremediation analytical results. 
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2.4.2 Grain-Size Distribution 
To determine whether the lead contamination resided within a specific grain-size fraction and to 
assess the efficacy with which screening would separate lead bullets from the soil, a single sample was 
collected from Berm B consisting of the sample material collected from across the berm face that was left 
over after analytical aliquots had been taken. This sample, consisting of approximately 15 gal of material, 
was submitted for grain-size distribution analysis with each of the subsequent fractions undergoing total 
and toxicity characteristic leaching procedure (TCLP) lead analyses in accordance with SW-846 
Methods 1311, 3010A, and 6010B (EPA 1992a, 1992b, 1996a). Table 5 summarizes the results of the 
grain-size distribution analysis with Table 6 summarizing the analytical data for the total and TCLP lead 
analyses of the fractions. 
Table 5. Grain-size distribution. 
Fraction 
Weight 
Retained  
(g) 
Weight  
Passing  
(g) % Retained % Passing 
Fragments  
(g) 
+ ¾ in. 2,263.07 83,968.47 2.6 97.4 None 
- ¾ in./+ 3/8 in. 5,137.84 78,650.63 6.2 91.2 8,059.75 
- 3/8 in./+ No. 4 
(4.75 mm) 
5,171.18 73,479.45 6.0 85.2 1,069.69 
- No. 4 (4.75 mm) 
/+ No. 10 (2.00 mm) 
4,278.18 69,201.27 4.9 80.3 21.67 
- No. 10 (2.00 mm) 
/+ No. 50 (300 µm) 
27,878.13 41,323.14 32.4 47.9 None 
- No. 50 (300 µm) 
/+ No. 200 (75 µm) 
38,952.98 2,370.16 45.2 2.7 None 
- No. 200 (75 µm) 2,370.16 0 2.7 0 None 
 
Table 6. Total and toxicity characteristic leaching procedure lead results by fraction. 
 
Total Lead  
(mg/kg)  
TCLP Lead 
(mg/L) 
Fraction Sample No. 1 Sample No. 2  Sample No. 1 Sample No. 2 
+ ¾ in. 25.1 136  0.347 0.451 
- ¾ in./+ 3/8 in. 2,030 50.5  1.07 2.56 
- 3/8 in./+ No. 4 
(4.75 mm) 
4,310 5,440  107 73.1 
- No. 4 (4.75 mm)/+ 
No. 10 (2.00 mm) 
159 257,000  380 558 
- No. 10 (2.00 mm) 
/+ No. 50 (300 µm) 
867 3,130  378 208 
- No. 50 (300 µm) /+ 
No. 200 (75 µm) 
1,410 1,350  20.2 7.82 
- No. 200 (75 µm) 4,780 4,780  31.6 29.6 
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As can be seen from the total and TCLP analytical data for the individual grain-size fractions, the 
only fraction that could possibly be segregated and meet the remediation goal for lead was the greater 
than 3/4 in. that consisted primarily of large aggregate. The other fractions exceeded the remediation goal 
with the less than 3/4-in. and greater than 3/8-in. fraction being below the lead toxicity characteristic 
concentration of 5 mg/L. Based on these analytical data, screening the soil during remediation was 
determined to have the potential effect of reducing the quantity of soil requiring shipment off-Site for 
treatment and disposal. 
2.4.3 Analytical Results Supporting the Remediation Action 
During the remediation action, analytical results were obtained for the EOCR pond, the gun range 
berms, and the area between the berms including the hot spots identified during the preremediation 
sampling. The sections below summarize the results for these sampling activities. 
2.4.3.1 EOCR Pond. The two locations within the EOCR pond visually identified as potentially 
having elevated concentrations of lead were sampled after being excavated. The analytical results are 
summarized in Table 7, with locations shown in Figure 9. The results demonstrate that lead 
concentrations for the soils in the two locations are well below the 400-mg/kg remediation goal. 
Table 7. Experimental Organic-Cooled Reactor Pond lead analytical results. 
Grid Number Sample ID No. 
XRF Data 
(mg/kg) 
Laboratory Data 
(mg/kg) 
EOCR #1 GR1F0101LD <28.9 6.6 
EOCR #2 GR1F0201LD <32.7 15.17 
EOCR #2 (field duplicate) GR1F0202LD N/A 18.43 
XRF = X-ray fluorescence 
 
2.4.3.2 Contaminated Berms. Following excavation of the areas of Berms B and C identified 
during the preremediation sampling effort as having lead contamination in excess of the remediation goal 
of 400 mg/kg, all grid locations of the excavated area were sampled and analyzed by both the XRF 
spectrometer and the classical SW-846 Laboratory Method 6020 (EPA 1994) to determine whether the 
remediation goal had been achieved for the soil remaining in the berm. 
Based on the first round of sampling, the lead remediation goal was determined to have been 
achieved for the soils remaining in Berm C with two grid locations (B-87 and B-90) within Berm B as 
being questionable. Although the initial analysis of the sample collected from the B-90 grid following the 
first excavation indicated that the remediation goal may have been achieved for the location, the sample 
was reanalyzed by XRF following a more detailed sample preparation yielding a maximum lead 
concentration of 432.7 mg/kg. Based on this result for the B-90 grid and the results for B-87, these two 
locations were excavated a second time with the second round of samples collected from the two grids. 
The second sample round demonstrated that the remediation goal had been achieved. Table 8 summarizes 
the analytical results for these two grid locations for both the first and second round of remediation 
support samples. A summary of all the remedial action support analytical results collected from the 
contaminated berms is provided in Appendix B. 
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Figure 9. Experimental Organic-Cooled Reactor remediation support analytical results. 
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Table 8. Contaminated berm reexcavation analytical results. 
XRF Results  
(mg/kg) 
Grid No. Run #1 Run #2 Run #3 Sample No. 
Lab Result  
(mg/kg) 
B-87 (first excavation) 276.2 237.2 781.8 GR1F7201LD 621.38 
B-87 (first excavation) N/A N/A N/A GR1F7202LD  
(field duplicate) 
779.75 
B-87 (second excavation) <33.3 <33.9 <26.9 GR1F9001LD 6.22 
B-90 (first excavation) 252.3 245.3 239.7 GR1F6701LD 303.33 
B-90 (second excavation) <33.1 <35.8 <32.9 GR1F8901LD 7.79 
XRF = X-ray fluorescence 
 
2.4.3.3 Area Between the Berms. As discussed in Section 2.4.1, six grid areas between the 
berms were identified during the preremediation sampling as having lead concentrations in excess of the 
400-mg/kg remediation goal. These areas were excavated to remove the contaminated soil and sampled to 
demonstrate whether the remediation goal had been achieved. Table 9 summarizes the preremediation and 
post-excavation analytical results for these six grid locations between the berms. 
Table 9. Analytical results for contaminated grids between the berms. 
Post-Excavation Lead Results  
(mg/kg) 
Grid No. 
Preremediation 
Lead Results  
(mg/kg) XRF #1 XRF #2 XRF #3 Lab 
F-30 46,100 <35.8 <32.8 <36.5 6.73 
F-83 509 40.2 <31.4 <36.9 14.75 
F-127 808 <31.3 <32.0 <29.3 14.13 
F-133 951 106.1 107.4 99.5 95.15 
F-134 1,130 70.4 48.3 60.8 N/A 
F-156 3,130 <34.9 <29.6 <36.3 12.62 
XRF = X-ray fluorescence 
 
2.4.3.4 Sampling Beneath the Screening Plant and Stockpile Locations. Following the 
completion of all soil screening activities, the subsequent removal of the stockpiles formed from the 
screened soils and excavation of 6 in. from these locations, the grids potentially impacted by the screening 
and stockpiling activities were sampled to determine whether any additional excavation was required to 
achieve the remediation goal of 400 mg/kg for lead. Figure 10 shows the grid locations with soils that 
were potentially impacted by the screening plant operations and the stockpiles formed from the soils sent 
through the plant. Samples were analyzed by both the XRF spectrometer and the classical SW-846 
laboratory method to determine whether the remediation goal had been achieved for the remaining soil. 
Based on the first round of sampling, the lead remediation goal was determined to have been achieved for 
all the locations. Three of the grid locations (Grids F-84, F-86, and F-87) were potentially suspect based 
on the XRF data. These grid locations were reexcavated with a new stockpile formed. Table 10 
summarizes the analytical results for the three grid locations for the sampling performed after the initial 
excavation versus the sampling performed after the second excavation. Because Grid F-85 was potentially 
impacted by the excavation activity, it was included for reanalysis. For Grid F-87, a third excavation was 
required to achieve the remediation goal, as shown by the analytical results presented in the table. 
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Figure 10. Screening plant and stockpile sampling grids. 
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Table 10. Screening plant and stockpile location analytical results. 
 Remediation Step XRF #1 XRF #2 XRF #3 Lab 
F-84 Initial Excavation 215.3 1,040 747.3 173.23 
 Second Excavation <40.2 47.3 <34.3 16.0 
F-85 Initial Excavation <37.5 <33.7 <40.1 38.96 
 Second Excavation <37.3 <36.9 <34.5 43.41 
F-86 Initial Excavation 81.1 160.1 58.8 226.58 
 Second Excavation <38.6 56.4 67.1 14.37 
F-87 Initial Excavation 187.6 170.7 222.3 294.76 
 Second Excavation 187.6 187.5 238.4 N/A 
 Third Excavation <30.9 45.2 <33.5 21.96 
 
Figure 11 shows the grid locations with soils that were potentially impacted by this new stockpile. 
Figure 12 summarizes the analytical results for the remediation support samples collected during the 
course of the STF-02 remedial action. If a grid had multiple samples collected as a result of additional 
excavation required, the analytical result from the final sample collected from that grid is presented in the 
figure because that result is representative of the remaining soil. 
2.4.4 Statistical Considerations 
Lead concentrations were measured on a 10 × 10 grid using two methods: XRF and standard 
laboratory analysis following SW-846 protocol. As well as for estimating the average concentration and 
planning the required samples for confirmation in attaining remediation goals, the data were used to 
compare results from the two methods. 
A total of 258 locations were measured for lead contamination. For the majority of locations, three 
XRF measurements were taken and one sample was sent for laboratory analysis. In addition, 14 field 
duplicates were collected and submitted for laboratory analysis. Five of the samples were submitted for 
reanalysis by the laboratory because results were inconsistent with the XRF measurements. Two locations 
were reexcavated based on elevated lead concentrations. 
Substantial censoring issues were associated with the XRF data given that 52% of the locations had 
three results below the instrument’s detection limit. For all analyses, the maximum XRF result was used, 
with a “U” flag attached if all XRF values were nondetects. This is a conservative approach for estimating 
the mean concentration, but not for estimating the variance. To assess the impact, the between-location 
variance was compared to the within-location variance. The median within-location variance for locations 
with three detectable results was approximately 440 mg/kg, while the between-location variance for 
locations with three detectable results was approximately 2,500 mg/kg. Although not insignificant, the 
within-location variance is only 20% of the between-location variance. The variance among the maximum 
XRF results is expected to account for the measurement variance within locations. 
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Figure 11. Final stockpile sampling grids. 
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Figure 12. Remediation support analytical results summary. 
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Only nine laboratory results were censored. For both data sets, an imputation method based on 
quantile-quantile regression was used to estimate the censored values to calculate the upper confidence 
limit as described below. 
The three XRF concentrations per location were not very strongly correlated (Spearman rank 
correlation ~ 0.4), although the correlation was significantly greater than 0. The laboratory data were also 
not strongly (although, again significantly) correlated with any of the XRF concentrations or the 
maximum XRF concentration (Spearman rank correlation ~ 0.4 to 0.5). Using only detected values, the 
correlation was 0.7, an expected increase when the truncated values are removed. 
The XRF results were assumed to be comparable to the laboratory data. At first glance, the XRF 
concentrations are greater than those generated by the laboratory. A modified sign test (Helsel 2005) is 
most appropriate for these paired data that have so many nondetects. For each record, a value of -1, 0, or 
1 is assigned based on whether the laboratory result was greater than, tied to, or less than the maximum 
XRF result. Fully half the records were assumed tied. The laboratory result was less than the detection 
limit of a nondetected maximum XRF result. The p-value for the modified test was 0.9. Although 12 of 
the laboratory results were greater than the maximum XRF concentration and 103 were lower, the 
121 ties indicate that the methods are comparable. 
The distribution of the data was troublesome. For all the data as well as for just the detected results, 
the distribution was neither normal nor lognormal. In the end, a lognormal distribution was assumed for 
estimating censored values and upper confidence limits. 
The censored values were estimated using an imputation of values based on quantile-quantile 
regression assuming a lognormal distribution. Quantile-quantile regression models the ordered data values 
on quantiles of the assumed distribution (in this case, lognormal). The model-fitted values estimate the 
censored values. 
The upper confidence limits are presented on a natural logarithmic scale because 
back-transformation introduces bias. The 95% upper confidence limit for the XRF data is 3.5 and for the 
laboratory data is 3. The remediation goal on the natural logarithmic scale is 6. Based on either data set, a 
sample size of 3 is required to confirm that the remediation goal has been met with 95% confidence. In 
accordance with Section 3.7.4 of the Field Sampling Plan for the Operable Units 6-05 and 10-04 
Remedial Action, Phase III (DOE-ID 2006b), if the calculated number of confirmation samples is less 
than 10, then 10 samples will be submitted for confirmation analyses. 
2.4.5 Confirmation Analyses 
The locations for confirmation samples were randomly selected from the 244 discrete grids within 
the STF-02 Gun Range. The samples were submitted to an independent off-Site laboratory for total lead 
analyses in accordance with SW-846 Method 3050B/6020 (EPA 1996b, 1994). Table 11 summarizes the 
correlation of the on-Site laboratory analytical data versus that generated by the off-Site laboratory for the 
selected grid locations. The calculated correlation coefficient (R) for the two data sets is 0.95 indicating 
an excellent correlation. For the on-Site laboratory, the 95% upper confidence limit calculated using 
ProUCL Version 3.0 (EPA 2004) is 68.6, assuming a gamma distribution of the data. For the off-Site 
laboratory, the 95% limit is 91.6 mg/kg, again assuming a gamma distribution of the data. 
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Table 11. Confirmation sample correlation. 
Total Lead Analytical Results  
(mg/kg) 
Grid On-Site Laboratory Off-Site Laboratory 
F132 60.3 85.3 
B60 8.85 7.97 
B59 65.1 109 
B37 11.6 10.8 
D18 13.6 16 
F64 109.3 108 
Z24 25.1 27.3 
F88 65.8 91.1 
Z10 16.8 21.7 
F107 14.3 13.9 
 
2.5 Occupational Safety and Health 
Monitoring of personnel industrial hygiene was conducted during the STF-02 Gun Range remedial 
actions and is discussed in the sections below. 
2.5.1 Noise Surveillance 
Personnel who operated heavy equipment and personnel working near the heavy equipment could 
have been exposed to average noise levels above 84 decibels for a 10-hour time-weighted average. 
Working in excess of the 84-dB time-weighted average noise level exceeds the OSHA standard, 
“Occupational Noise Exposure” (29 CFR 1910.95), requiring the project to implement the company’s 
Hearing Conservation Program. Employees at the task site wore acceptable hearing protection when 
working in and around heavy equipment generating noise levels in excess of the 84-dB requirement. 
2.5.2 Personal Protective Equipment 
In addition to wearing hearing protection, personnel entering the exclusion zone were required to 
wear safety footwear, hard hats, eye protection (i.e., safety glasses with side shields as a minimum), and 
leather gloves. When working in dust-generating conditions that had not yet been evaluated for potential 
lead exposure by an industrial hygienist, personnel in the exclusion zone who were not working in heavy 
equipment cabs equipped with high-efficiency particulate air (HEPA) filters wore appropriate respiratory 
protection and Tyvek suits. Full-face respirators were selected, maintained, and inspected daily in 
accordance with 29 CFR 1910.134. When collecting samples, leather gloves were replaced with either 
neoprene or latex gloves. Personal protective equipment was worn at all times except in designated areas 
(e.g., break areas, office area, and designated pathways). 
2.5.3 Monitoring for Lead Exposure 
Lead exposure monitoring for remediation of the STF-02 Gun Range began on October 19, 2006, 
and ended on November 9, 2006. Testing was conducted for the first 3 days of each distinct phase of 
work (e.g., demolition and removal, excavation, stockpiling, screening, and vehicle loading) to ensure that 
adequate measures were taken to mitigate exposure to lead particles. Work phases were monitored in 
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accordance with 29 CFR 1926.62(d)(7) with sampling performed in accordance with the established 
exposure monitoring plan, which followed the OSHA 29 CFR 1926.62 lead standard. All necessary 
training was documented and maintained in accordance with 29 CFR 1926.62 and 29 CFR 1926.21. 
Air sampling and analysis was performed in accordance with National Institute of Occupational 
Safety and Health (NIOSH) Analytical Method 7082, “Lead by Flame AAS” (NIOSH 1994). Sampling 
consisted of both personnel and area samples collected to reflect any exposure over the duration of work 
activities. Representative samples were collected from the work area and the employee determined to be 
at the highest risk of exposure in accordance with 29 CFR 1926.62(d)(3)(ii). Personnel were notified in 
person the day of receipt of monitoring results with an explanation of posted results in accordance with 
29 CFR 1926.62(d)(8)(i) and in writing within the prescribed 5-day timeframe. 
Engineered exposure controls consisted of working upwind of an area when it was outside the 
exclusion zone and the use of water was unavailable for dust suppression. Only personnel directly 
involved in operations were allowed in the area. During loading operations, truck drivers would off-load 
the intermodal containers adjacent to the exclusion zone and then leave the area, with the site 
subcontractor responsible for opening, loading, and resealing the container. Afterward, the driver was 
allowed to return to load the container back onto the truck for transport. Respirators were used in 
accordance with the established respiratory program with employees using respirator protection, 
complying with the respirator standard requirements outlined in 29 CFR 1910.134. 
All area and personal sampling results were below both the OSHA lead permissible exposure limit 
of 50 µg/m3 (29 CFR 1910.1025) and the action level of 30 µg/m3 with all sample results reported as 
nondetectable for lead. The main contributing factors for low lead exposure levels included good work 
practices such as positioning personnel upwind from visible dust and limiting the number of personnel in 
high-risk areas for lead exposure in addition to wet weather conditions and low wind that provided 
favorable working conditions. 
2.6 Decontamination 
Equipment was subject to decontamination prior to removal from the exclusion zone. 
Contaminated equipment was identified by visual examination for the presence of dirt. Decontamination 
was performed in accordance with requirements set forth in Section 10.4 of PLN-2128, “Miscellaneous 
Sites Cleanup Project Health and Safety Plan.” To limit the generation of secondary waste, dry 
decontamination methods were used to remove contamination amenable to those methods. Equipment 
was decontaminated in the exclusion zone. Decontamination was performed as required and all equipment 
was released from the STF-02 site without incident. 
2.7 Lessons Learned and Notable Practices 
During the course of the STF-02 Gun Range remediation, a proactive lessons learned approach was 
taken to further increase the efficiency of operations. In addition, and as a result of some of the lessons 
learned, notable practices were implemented during the OU 10-04 Phase III remedial action from which 
other similar remedial actions could benefit. 
2.7.1 Transport of Contaminated Soil 
Intermodal containers were used for remediation of the STF-02 Gun Range because of their 
potential capability to mitigate release of contaminated soil with their hard lids equipped with gasket 
seals. However, lessons learned from the STF-02 project suggest instead using end dump trucks for a 
more cost-effective approach for two reasons. The end dump trucks can be customized to mitigate release 
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of contaminants by outfitting the trucks with liners and appropriately sealed end gates. The intermodal 
containers had to be off-loaded from the trailer prior to loading because they are too high to be reached by 
a front-end loader when on the trailer. The off-loading and subsequent loading operations require 
additional time and manpower to accomplish. Also, opening the container’s lid if performed at the height 
while the container is on the trailer is inherently dangerous. 
The second reason for using end dump trucks for future remediation activities over intermodal 
containers is the weight of material that can be hauled. A truck/trailer with an intermodal weighs an 
average of 45,000 lb versus an end dump truck weighing in at 33,000 lb. With an over-the-road weight 
limit of 80,000 lb, an intermodal can be loaded with only up to 35,000 lb of contaminated soil versus 
57,000 lb for an end dump truck. Using intermodals resulted in an increase of shipments required by 
approximately 60% and additional costs incurred not only for the shipments but for the overtime required 
for loading the additional trucks to meet the project’s schedule. 
2.7.2 In Situ Instrumentation 
The use of in situ instrumentation such as the hand-held XRF spectrometer used on this project 
greatly enhanced the rate with which the field crew was able to excavate contaminated soil. The field 
instrumentation provided timely characterization data to field and project management personnel enabling 
the team to make decisions about where additional excavation was required. The iterative process of 
excavation, analysis, and subsequent excavation minimized the quantity of contaminated soil requiring 
shipment for off-Site treatment and disposal, thereby leading to reduced cost for the overall project. The 
near real-time data provided by the field instrumentation minimized any downtime for field personnel, 
which would have been experienced waiting for analytical results obtained by laboratory-based methods. 
This approach ultimately led to the completion of all field work in 7 weeks. 
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3. COSTS 
Total project costs for the OU 10-04 Phase III remediation activities incurred for the STF-02 Gun 
Range are provided in Table 12. These costs include the ICP contractor’s project management, materials, 
and labor costs associated with the remediation, as well as the subcontracted field work and disposal fees. 
No long-term monitoring or maintenance of institutional controls is projected to be required to meet the 
ARARs associated with the STF-02 Gun Range. Future reporting pertaining to STF-02 consisting of 
5-year reviews will be performed under the purview of the ICP Long-Term Stewardship organization. 
Table 12. Phase III remedial design/remedial action costs. 
Activity Cost 
Phase III Remedial Design $93,872 
Remediation Technical Support Activities $40,845 
Phase III Sampling and Analysis $155,609 
Phase III Fieldwork $281,158 
Phase III Disposal Costsa $427,855 
Phase III Prefinal Inspection $783 
Phase III Final Reportb $35,000 
Phase III Remedial Design/Remedial Action Total Cost $1,035,122 
a. Costs associated with disposal of the Phase III waste were incurred by Waste Disposal Services and 
were not directly accrued by the Waste Area Group 10, Operable Unit 10-04, Project. 
b. Preparation of the final report is in progress. Final costs are not yet available, but estimated to be an 
additional $5K above the $30K already expended. 
 
Costs associated with the implementation and performance of the OU 10-04 Phase III remedial 
action were significantly below the costs outlined in the Record of Decision Experimental Breeder 
Reactor-I/Boiling Water Reactor Experiment Area and Miscellaneous Sites, Operable Units 6-05 and 
10-04 (DOE-ID 2002a). The total cost projected in the record of decision was $2,600,000 as compared to 
the actual cost of $1,035,122. The actual cost was 39.8% of the estimate. Significant cost savings were 
realized for the remedial design with an estimate of $438,000 provided in the ROD versus $93,872 actual 
costs. This is attributed to $344,128 in cost savings realized for preparation of the RD/RA Work Plan and 
associated documents. 
Total costs incurred for the remedial action including sampling and analysis, fieldwork, and 
disposal costs were $864,622 as compared to the estimate in the ROD of $1,929,000. The remedial action 
cost savings is largely attributed to treatment and disposal costs being less than projected ($427,855 
versus $870,770 from the ROD) and fieldwork consisting of excavation, loading for transport, soil 
screening, backfill, reseeding, and sampling and analysis activities being less ($461,548 versus 
$737,211). These two activities account for $718,578 of the overall cost savings realized for the project. 
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4. MODIFICATIONS TO THE REMEDIAL ACTION WORK PLAN 
Modifications to the STF-02 Gun Range remedial action work plan dealt with the disposal of 
waste. The Waste Management Plan provided in Appendix B to the Remedial Design/Remedial Action 
Work Plan for Operable Units 6-05 and 10-04, Phase III (DOE-ID 2006a) specified that the lead and 
copper debris segregated from the soil through the screening plant would be sent off-Site for recycling. A 
sample of the material designated for recycling was provided to the off-Site recycling subcontractor. After 
analysis of the material, recycling the material was determined to not be cost effective. The recycling 
facility determined that the lead and copper fragments would require further segregation from the soil 
than the screening plant would provide. To pursue recycling of the lead and copper fragments would have 
required a much more intensive separation method (e.g., soil washing) resulting in added costs to the 
project and the generation of additional waste streams requiring disposal. Therefore, the material was 
shipped off-Site for encapsulation and disposal. 
The waste management plan also designated creosote-treated railroad ties as being shipped off-Site 
for encapsulation and disposal. The reason behind requiring encapsulation of the railroad ties was that 
many of the ties contained lead bullets from target practice. Those railroad ties with visual evidence of 
lead (e.g., bullet holes) were shipped for encapsulation and disposal. The railroad ties identified as not 
having any lead (e.g., those used for the foundation of the shooting house) were acceptable for disposal at 
the CFA landfill. 
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5. QUANTITIES AND TYPES OF WASTE GENERATED 
Waste generated during the OU 10-04 Phase III remedial activities was managed in accordance 
with the requirements delineated in the Waste Management Plan provided in Appendix B to the Phase III 
RD/RA Work Plan. The ICP Waste Disposal Services was responsible for managing all waste generated 
during the Phase III remediation activities. Waste management was performed in accordance with 
resident procedures. 
5.1 Waste Minimization and Segregation 
Waste minimization during the STF-02 Gun Range remediation activities was achieved primarily 
through design and planning to maintain efficient operations. To achieve this goal, waste streams were 
segregated primarily by the field activity being conducted at the time. Those items that could be recycled 
or reused were segregated from those requiring disposal. Waste types generated included conditional 
industrial waste, recyclable/reusable materials, and RCRA hazardous waste. Appropriate waste containers 
were provided for the waste streams and maintained inside the work area until removed for either storage 
or disposal. 
5.2 Packaging and Labeling 
Containers for storing hazardous waste met the requirements of 40 CFR 264, Subpart I, “Use and 
Management of Containers.” Waste was packaged in accordance with the criteria set forth in Idaho 
National Engineering and Environmental Laboratory Waste Acceptance Criteria (DOE-ID 2005b). The 
types of containers used included the following: 
• 208-L (55-gal) open-top drums 
• 76-L (20-gal) open-top drums 
• Intermodal containers. 
Bulk waste destined for disposal at the CFA landfill was shipped in an end-dump truck. All 
containers were labeled in accordance with resident procedures and all state, federal, and local 
regulations. 
For contaminated soil shipped off-Site for treatment and disposal, the containers of choice were 
intermodal containers fitted with a liner. Each container had a lightweight rigid lid with a rubber gasket to 
provide a tight seal between the lid and the container. The lid was hinged for ease of opening by an 
individual allowing the lid to swing out of the way to one side of the container remaining off the ground. 
5.3 Waste Types 
Table 13 summarizes the waste streams that were generated during the OU 10-04, Phase III, 
remediation of the STF-02 Gun Range. Appendix E provides a summary of the shipping manifests for the 
contaminated soil that was sent off-Site for treatment and disposal. A total of 96 shipments were made to 
Clean Harbors Environmental Services consisting of 3,149,808 lb of soil and lead/copper fragments 
requiring encapsulation and disposal. The EPA Region 8 has instituted a policy requiring periodic 
verification of the continued acceptability on facilities that previously have been found acceptable under 
the CERCLA Off-Site Rule. Verifications of continued acceptability are conducted when a request for 
Off-Site Rule status is received and the previous verification was conducted more than 60 days 
previously. The verifications of continued acceptability are valid for a period of 60 days. A verification of 
  47 
continued acceptability was completed on the Clean Harbors Grassy Mountain facility on 
October 30, 2006, and was valid until December 30, 2006. With shipments to this facility completed 
in November 2006, the shipments were in full compliance with the Off-Site Rule. 
Table 13. Operable Unit 10-04 Phase III waste summary. 
Waste Stream Disposal Site Disposal Status 
Contaminated soil (characteristic) Clean Harbors Disposed of on November 2, 2006 
STF-612 Wooden Building CFA landfill Disposed of on October 2, 2006 
Asphalt Pads CFA landfill Disposed of on October 2, 2006 
Creosote-treated railroad ties 
(characteristic) 
Clean Harbors Disposed of on November 2, 2006 
Creosote-treated railroad ties CFA landfill Disposed of on October 2, 2006 
Lead and copper fragments Clean Harbors Disposed of on November 2, 2006 
Miscellaneous debris CFA landfill Disposed of on November 2, 2006 
Metal t-posts in good condition INL reuse Sent for reuse on November 2, 2006 
Scrap Metal INL recycle Sent to recycle on November 2, 2006 
Unspent rounds and shell casings Clean Harbors Disposed of on October 2, 2006 
CFA = Central Facilities Area 
INL = Idaho National Laboratory 
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6. PREFINAL INSPECTION 
The prefinal inspection of the WAG 10, OU 10-04, Phase III, STF-02 Gun Range remediation site 
was conducted on January 11, 2007, in accordance with the prefinal inspection checklist. The project had 
most items completed with the exception of the final confirmation sample analyses and validation. 
Progress was accepted as satisfactory by the Agency representatives in attendance. In the time since the 
completion of the prefinal inspection, the final confirmation sample analyses and validation activities 
have been completed and the results included herein. No further actions are necessary. 
  49 
7. SUMMARY AND VERIFICATION OF WORK PERFORMED 
7.1 Summary of Work Performed 
The OU 10-04, Phase III, remediation of the STF-02 Gun Range has been completed in accordance 
with the Remedial Design/Remedial Action Work Plan for Operable Units 6-05 and 10-04, Phase III 
(DOE-ID 2006a). The remedial action for the site included the following activities: 
• Removal of the test stand and burn barrel located in the EOCR leach pond 
• Removal of the three asphalt pads located within the gun range as well as the asphalt pad located 
just south of the gun range boundary 
• Removal of the aboveground electrical utilities and abandonment of belowground inactive 
electrical lines 
• Demolition of the shooting house 
• Excavation and screening of contaminated soil 
• Packaging and transporting remedial action waste 
• Treatment and disposal of soil that exceeds the toxicity characteristic concentration for lead 
• Sampling and analysis of soil to guide the remedial action and confirm that the remedial action 
objectives have been achieved 
• Backfilling the EOCR leach pond with berm soils that did not exceed the 400-mg/kg remedial 
action goal for lead 
• Contouring the remaining soils to match the surrounding terrain 
• Backfilling the affected area with topsoil followed by reseeding with native species. 
7.2 Verification of Work Performed 
Verification of the work performed was documented throughout the duration of the project. The 
subcontract technical representative and the subcontractor’s job site supervisor maintained daily logsheets 
that detailed each day’s work activities including pre-job briefings, number and names of personnel on the 
job site and their functions, and ongoing tasks being undertaken at the job site. Periodic management 
assessments were conducted during the remedial action to verify that work was being completed in 
accordance with the Phase III RD/RA Work Plan and the planned work order and that the work was on 
schedule. 
A prefinal inspection of the STF-02 Gun Range was conducted with the Agencies on 
January 11, 2007, to verify that the work outlined in the Phase III RD/RA Work Plan was accomplished. 
Results of the prefinal inspection are presented in Appendix B. Drawings detailing the contours prior to, 
during, and after the remedial action are provided in Appendix D. 
7.3 Performance Standards and Construction Quality Control 
For the STF-02 Gun Range, contaminated soil exceeding the remediation goal of 400 mg/kg for 
lead was removed in accordance with the requirements delineated in the Record of Decision Experimental 
Breeder Reactor-I/Boiling Water Reactor Experiment Area and Miscellaneous Sites, Operable Unit 6-05 
and 10-04 (DOE-ID 2002a), as propagated in the Phase III RD/RA Work Plan. Removal and disposal of 
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soil contaminated with lead mitigated the human health risk associated with this site as well as reduced 
the ecological risk associated with lead. The 95% upper confidence limit for lead from the sampling 
results was 3.5 based on the XRF data and 3.0 based on the laboratory data presented on a natural 
logarithmic scale because of bias introduced by back-transformation. This is compared to the remedial 
action goal of 6 (400 mg/kg) on a natural logarithmic scale, indicating that the remedial action was 
successful. The data set for the STF-02 Gun Range site was analyzed following the EPA guidance 
provided in Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous 
Waste Sites (EPA 2002). The upper confidence limit was calculated using the ProUCL, Version 3.0, 
software package. Based on comparison of the postremediation lead concentration to the remediation 
goal, as prescribed by the Phase III Field Sampling Plan, the remediation of the STF-02 Gun Range is 
successful. 
7.4 Institutional Controls 
In accordance with the OU 10-04 ROD (DOE-ID 2002a), institutional controls will not be required 
at STF-02 following remediation if the remedial action goals are achieved. Based on the postremediation 
lead concentrations being below the remediation goal of 400 mg/kg, institutional controls at the STF-02 
site are not required. 
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8. CERTIFICATION THAT THE REMEDY IS OPERATIONAL 
AND FUNCTIONAL 
As stated in the OU 10-04 ROD (DOE-ID 2002a), the remedial action objectives and the remedial 
action goals were established to reduce or eliminate the risk to human health and the environment. Given 
that the remedial action objectives were achieved by evidence that lead concentrations at the STF-02 Gun 
Range have been reduced below the remedial action goal of 400 mg/kg, institutional controls will not be 
required at the site. This report certifies that the remedy selected in the Record of Decision–Experimental 
Breeder Reactor-I/Boiling Water Reactor Experiment Area and Miscellaneous Sites, Operable Unit 6-05 
and 10-04 (DOE-ID 2002a) and detailed in the Phase III RD/RA Work Plan has been completed and the 
remedy is operational and functional. 
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9. CONTACT INFORMATION 
The OU 10-04 Phase III remedial action was completed by CH2M-WG Idaho, LLC, the primary 
contractor for the Idaho Cleanup Project, operating under DOE-ID Contract DE-AC07-05ID14516. The 
potentially responsible parties used the following contractor for the Phase III remedial action: 
Primary Contact Name and Title: Lance G. Peterson, President 
Company Name: Phenix of Idaho, Inc. 
Address: 3655 Professional Way 
P.O. Box 1626 
Idaho Falls, ID 83403-1626 
Phone Number: (208) 524-6488 
 
The following laboratories provided analytical services for the potentially responsible parties: 
Company Name: General Engineering Laboratories, LLC 
Address: 2040 Savage Road 
Charleston, SC 29407 
Phone Number: (843) 556-8171 
 
Company Name: CH2M-WG Idaho, LLC 
Analytical Laboratories Department 
Address: P.O. Box 1625 
Scoville, ID 83415 
Phone Number: (208) 526-3060 
 
The project manager for the potentially responsible parties was: 
Name: Richard P. Wells 
Company Name: CH2M-WG Idaho, LLC 
Address: P.O. Box 1625, MS 3940 
Idaho Falls, ID 83415-3940 
Phone Number: (208) 526-2920 
 
The project manager for DOE-ID was: 
Name: R. Mark Shaw 
Organization: U.S. Department of Energy Idaho Operations Office 
Address: P.O. Box 1625, MS 1222 
Idaho Falls, ID 83415-1222 
Phone Number: (208) 526-6442 
 
The project manager for the EPA was: 
Name: Matt Wilkening 
Organization: U.S. Environmental Protection Agency, Region 10 
Address: 1435 North Orchard St. 
Boise, ID 83706 
Phone Number: (208) 378-5760 
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The project manager for the DEQ was: 
Name: Margaretha English 
Organization: Idaho Department of Environmental Quality 
Address: 1410 N. Hilton 
Boise, ID 83706 
Phone Number: (208) 373-0306 
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Appendix A 
 
STF-02 Gun Range Photographic Record 
of Remediation Activities 
The photographic record in this appendix provides a pictorial summary of the progression of the 
remedial action at the STF-02 Gun Range from the initial preremediation sampling through the 
revegetation and mulching of the site. 
 
Figure A-1. STF-02 Gun Range prior to remediation. 
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Figure A-2. STF-02 Gun Range preremediation sample locations. 
 
Figure A-3. Experimental Organic-Cooled Reactor Pond preremediation sample locations. 
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Figure A-4. Test barrel in Experimental Organic-Cooled Reactor Pond. 
 
Figure A-5. Excavation of Berm A. 
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Figure A-6. Backfilling the Experimental Organic-Cooled Reactor Pond. 
 
Figure A-7. Test barrel following removal. 
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Figure A-8. Excavating Berm E. 
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Figure A-9. Removing spent ammunition casings by hand. 
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Figure A-10. Berm E excavation prior to shooting house demolition. 
 
Figure A-11. Shooting house removal. 
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Figure A-12. Segregation of lead-contaminated railroad ties. 
 
Figure A-13. Sampling an excavation location in the Experimental Organic-Cooled Reactor Pond. 
 A-11 
 
Figure A-14. Labeling a soil sample container. 
 
Figure A-15. Temporary staging of railroad ties prior to shipment. 
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Figure A-16. Screening of lead-contaminated soils. 
 
Figure A-17. Temporary soil staging piles. 
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Figure A-18. Loading contaminated soil into the screening plant. 
 
Figure A-19. Excavation of Berm B prior to screening. 
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Figure A-20. Excavation of contaminated location between the berms. 
 
Figure A-21. View of staging piles following completion of screening. 
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Figure A-22. Railroad tie shipping containers with wood chip mulch in background. 
 
Figure A-23. Loading of soil shipping intermodal containers. 
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Figure A-24. Placing intermodal containers on shipping trailer. 
 
Figure A-25. STF-02 Gun Range prior to final contouring. 
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Figure A-26. STF-02 Gun Range following reseeding and mulching. 
 
Figure A-27. STF-02 Gun Range with remediation complete. 
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Appendix B 
 
Remedial Action Analytical Summaries 
The analytical summaries in this appendix present data from the various sampling conducted 
during the remedial action at the STF-02 Gun Range, including the data generated by analytical 
laboratories and by the portable x-ray fluorescence spectrometer. 
Table B-1. Preremediation analytical results. 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR110101LD A1 0–0.5 ft 11.3 J 
GR110201LD A5 0–0.5 ft 10.7 J 
GR110202LD A5 0–0.5 ft 11.7 J 
GR110301LD A9 0–0.5 ft 12.7 J 
GR110401LD A13 0–0.5 ft 10.2 J 
GR110501LD A17 0–0.5 ft 11.3 J 
GR110601LD A21 0–0.5 ft 21.8 J 
GR110701LD A25 0–0.5 ft 14.4 J 
GR110801LD A29 0–0.5 ft 13.6 J 
GR110901LD A33 0–0.5 ft 11.6 J 
GR111001LD A37 0–0.5 ft 26.3 J 
GR111101LD A41 0–0.5 ft 42.2 J 
GR111201LD A45 0–0.5 ft 28.1 J 
GR111301LD A49 0–0.5 ft 53.3 J 
GR111401LD B1 0–0.5 ft 24.9 J 
GR111501LD B5 0–0.5 ft 43.9 J 
GR111601LD B9 0–0.5 ft 92 J 
GR111701LD B13 0–0.5 ft 24.8 J 
GR111801LD B17 0–0.5 ft 258 J 
GR111901LD B21 0–0.5 ft 158 J 
GR112001LD B25 0–0.5 ft 124  
GR112101LD B29 0–0.5 ft 71.1  
GR112102LD B29 0–0.5 ft 1,940  
GR112201LD B33 0–0.5 ft 74.2  
GR112301LD B37 0–0.5 ft 505  
GR112401LD B41 0–0.5 ft 2,220  
GR112501LD B45 0–0.5 ft 15,400  
GR112601LD B74 0–0.5 ft 12.3 J 
GR112701LD B95 0–0.5 ft 19.7  
GR112801LD C1 0–0.5 ft 13.9 J 
GR112901LD C5 0–0.5 ft 21.8 J 
GR113001LD C9 0–0.5 ft 67 J 
Table B-1. (continued). 
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Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR113101LD C24 0–0.5 ft 12.1 J 
GR113201LD C28 0–0.5 ft 10.8 J 
GR113301LD C32 0–0.5 ft 11.7 J 
GR113401LD C33 0–0.5 ft 15.6 J 
GR113501LD C37 0–0.5 ft 15.7 J 
GR113601LD C41 0–0.5 ft 0.12 J 
GR113701LD C45 0–0.5 ft 0.17 J 
GR113801LD C49 0–0.5 ft 67.6 J 
GR113901LD C53 0–0.5 ft 20.3 J 
GR114001LD C57 0–0.5 ft 13.3 J 
GR114101LD C61 0–0.5 ft 11.1 J 
GR114102LD C61 0–0.5 ft 0.12 J 
GR114201LD D1 0–0.5 ft 9.6  
GR114301LD D5 0–0.5 ft 45.1  
GR114401LD D9 0–0.5 ft 8.1  
GR114501LD D13 0–0.5 ft 11.6  
GR114601LD D17 0–0.5 ft 11.3  
GR114701LD D21 0–0.5 ft 14.1  
GR114801LD D25 0–0.5 ft 10.8  
GR114901LD E1 0–0.5 ft 9.2  
GR115001LD E5 0–0.5 ft 8.8  
GR115101LD E9 0–0.5 ft 12.5  
GR115201LD E13 0–0.5 ft 16.1  
GR115301LD E17 0–0.5 ft 11.1  
GR115401LD B51 0–0.5 ft 58  
GR115501LD B51 0.5–1.5 ft 10.5  
GR115601LD B52 0–0.5 ft 292  
GR115701LD B52 0.5–1.5 ft 21.8  
GR115801LD B53 0–0.5 ft 1,360  
GR115901LD B53 0.5–1.5 ft 58.2  
GR116001LD B54 0–0.5 ft 6,370  
GR116101LD B54 0.5–1.5 ft 174  
GR116102LD B54 0.5–1.5 ft 257  
GR116201LD B55 0–0.5 ft 3,460  
GR116301LD B56 0.5–1.5 ft 20.6  
GR116401LD B57 0–0.5 ft 383  
GR116501LD B57 0.5–1.5 ft 74.3  
GR116601LD B58 0–0.5 ft 1,080  
GR116701LD B58 0.5–1.5 ft 94.1  
GR116801LD B59 0–0.5 ft 788  
GR116901LD B59 0.5–1.5 ft 33.5  
Table B-1. (continued). 
 B-5 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR117001LD B60 0–0.5 ft 7.4 J 
GR117101LD B60 0.5–1.5 ft 333 J 
GR117201LD B61 0–0.5 ft 728 J 
GR117301LD B61 0.5–1.5 ft 882 J 
GR117401LD B62 0–0.5 ft 94.6 J 
GR117501LD B62 0.5–1.5 ft 68.5 J 
GR117601LD B63 0–0.5 ft 62.2 J 
GR117701LD B63 0.5–1.5 ft 8.4 J 
GR117801LD B64 0–0.5 ft 177 J 
GR117901LD B64 0.5–1.5 ft 10.4 J 
GR118001LD B65 0–0.5 ft 144 J 
GR118101LD B65 0.5–1.5 ft 9.8 J 
GR118102LD B65 0.5–1.5 ft 7.3 J 
GR118201LD B66 0–0.5 ft 125 J 
GR118301LD B66 0.5–1.5 ft 13.4 J 
GR118401LD B67 0–0.5 ft 163 J 
GR118501LD B67 0.5–1.5 ft 83.7 J 
GR118601LD B68 0–0.5 ft 96 J 
GR118701LD B68 0.5–1.5 ft 9.9 J 
GR118801LD B69 0–0.5 ft 11.9 J 
GR118901LD B69 0.5–1.5 ft 8.3 J 
GR119001LD B70 0–0.5 ft 32.9 J 
GR119101LD B70 0.5–1.5 ft 34.7 J 
GR119201LD B75 0–0.5 ft 18.6 J 
GR119301LD B75 0.5–1.5 ft 9.7 J 
GR119401LD B76 0–0.5 ft 11.6 J 
GR119501LD B76 0.5–1.5 ft 28.1 J 
GR119601LD B77 0–0.5 ft 13.9 J 
GR119701LD B77 0.5–1.5 ft 31.5 J 
GR119801LD B78 0–0.5 ft 9.1 J 
GR119901LD B78 0.5–1.5 ft 12.8 J 
GR120001LD Grain-size Distribution  
GR120101LD Grain-size Distribution  
GR120201LD Grain-size Distribution  
GR120301LD Grain-size Distribution  
GR120401LD Grain-size Distribution  
GR120501LD Grain-size Distribution  
GR120601LD Grain-size Distribution  
GR120701LD Grain-size Distribution  
GR120801LD Grain-size Distribution  
GR120901LD Grain-size Distribution  
Table B-1. (continued). 
 B-6 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR121001LD B55 0.5–1.5 ft 412  
GR121101LD B56 0–0.5 ft 3,360  
GR121102LD B56 0–0.5 ft 4,880  
GR1A0101LD B79 0–0.5 ft 9.6 J 
GR1A0201LD B79 0.5–1.5 ft 10.2 J 
GR1A0301LD B80 0–0.5 ft 8.9 J 
GR1A0401LD B80 0.5–1.5 ft 12.6 J 
GR1A0501LD B81 0–0.5 ft 312 J 
GR1A0601LD B81 0.5–1.5 ft 341 J 
GR1A0701LD B82 0–0.5 ft 312 J 
GR1A0801LD B82 0.5–1.5 ft 83.6 J 
GR1A0901LD B83 0–0.5 ft 523 J 
GR1A1001LD B83 0.5–1.5 ft 448 J 
GR1A1101LD B84 0–0.5 ft 1,590 J 
GR1A1201LD B84 0.5–1.5 ft 12,700 J 
GR1A1301LD B85 0–0.5 ft 1,180 J 
GR1A1401LD B85 0.5–1.5 ft 841 J 
GR1A1501LD B86 0–0.5 ft 6,190 J 
GR1A1601LD B86 0.5–1.5 ft 1,950 J 
GR1A1701LD B87 0–0.5 ft 3,900 J 
GR1A1801LD B87 0.5–1.5 ft 1,760 J 
GR1A1901LD B88 0–0.5 ft 1,890 J 
GR1A2001LD B88 0.5–1.5 ft 1,730 J 
GR1A2002LD B88 0.5–1.5 ft 1,310 J 
GR1A2101LD B89 0–0.5 ft 2,940 J 
GR1A2201LD B89 0.5–1.5 ft 1,800 J 
GR1A2301LD B90 0–0.5 ft 689 J 
GR1A2401LD B90 0.5–1.5 ft 761  
GR1A2501LD B91 0–0.5 ft 724  
GR1A2601LD B91 0.5–1.5 ft 4,570  
GR1A2701LD B92 0–0.5 ft 1,160  
GR1A2801LD B92 0.5–1.5 ft 23.4  
GR1A2901LD B93 0–0.5 ft 417  
GR1A3001LD B93 0.5–1.5 ft 37.5  
GR1A3101LD B94 0–0.5 ft 213  
GR1A3201LD B94 0.5–1.5 ft 8.6  
GR1A3301LD C10 0–0.5 ft 10.9 J 
GR1A3401LD C10 0.5–1.5 ft 11.8 J 
GR1A3501LD C11 0–0.5 ft 8.3 J 
GR1A3601LD C11 0.5–1.5 ft 14.9 J 
GR1A3701LD C12 0–0.5 ft 8.5 J 
Table B-1. (continued). 
 B-7 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1A3801LD C12 0.5–1.5 ft 27.8 J 
GR1A3901LD C13 0–0.5 ft 7.8 J 
GR1A4001LD C13 0.5–1.5 ft 26.8 J 
GR1A4002LD C13 0.5–1.5 ft 27.4 J 
GR1A4101LD C14 0–0.5 ft 8.2 J 
GR1A4201LD C14 0.5–1.5 ft 14.7 J 
GR1A4301LD C15 0–0.5 ft 8.1 J 
GR1A4401LD C15 0.5–1.5 ft 203 J 
GR1A4501LD C16 0–0.5 ft 11.7 J 
GR1A4601LD C16 0.5–1.5 ft 334 J 
GR1A4701LD C17 0–0.5 ft 18.8 J 
GR1A4801LD C17 0.5–1.5 ft 807 J 
GR1A4901LD C18 0–0.5 ft 200 J 
GR1A5001LD C18 0.5–1.5 ft 426 J 
GR1A5101LD C19 0–0.5 ft 267 J 
GR1A5201LD C19 0.5–1.5 ft 42.8 J 
GR1A5301LD C20 0–0.5 ft 9.2 J 
GR1A5401LD C20 0.5–1.5 ft 238 J 
GR1A5501LD C21 0–0.5 ft 86 J 
GR1A5601LD C21 0.5–1.5 ft 212 J 
GR1A5701LD C22 0–0.5 ft 59.6 J 
GR1A5801LD C22 0.5–1.5 ft 260 J 
GR1A5901LD C23 0–0.5 ft 10.6 J 
GR1A6001LD C23 0.5–1.5 ft 15 J 
GR1A6002LD C23 0.5–1.5 ft 7.9  
GR1A6101LD F1 0–0.5 ft 33.9 J 
GR1A6201LD F2 0–0.5 ft 20.5 J 
GR1A6301LD F3 0–0.5 ft 8.5 J 
GR1A6401LD F4 0–0.5 ft 17.4 J 
GR1A6501LD F5 0–0.5 ft 13 J 
GR1A6601LD F6 0–0.5 ft 28.9 J 
GR1A6701LD F7 0–0.5 ft 56.8 R 
GR1A6801LD F8 0–0.5 ft 26.5 R 
GR1A6901LD F9 0–0.5 ft 21 R 
GR1A7001LD F10 0–0.5 ft 19.2 J 
GR1A7101LD F11 0–0.5 ft 31.3 J 
GR1A7201LD F12 0–0.5 ft 27.4 J 
GR1A7301LD F13 0–0.5 ft 75.4 J 
GR1A7401LD F14 0–0.5 ft 254 J 
GR1A7501LD F15 0–0.5 ft 273 J 
GR1A7601LD F16 0–0.5 ft 272 J 
Table B-1. (continued). 
 B-8 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1A7701LD F17 0–0.5 ft 563 J 
GR1A7801LD F18 0–0.5 ft 560 J 
GR1A7901LD F19 0–0.5 ft 199 J 
GR1A8001LD F20 0–0.5 ft 91.3 J 
GR1A8102LD F20 0–0.5 ft 89.2 J 
GR1A8101LD F21 0–0.5 ft 29.8 J 
GR1A8201LD F22 0–0.5 ft 56.6 J 
GR1A8301LD F23 0–0.5 ft 42.1 J 
GR1A8401LD F24 0–0.5 ft 53.6 J 
GR1A8501LD F25 0–0.5 ft 48.6 J 
GR1A8601LD F26 0–0.5 ft 24.4 J 
GR1A8701LD F27 0–0.5 ft 14.5 J 
GR1A8801LD F28 0–0.5 ft 62.3 J 
GR1A8901LD F29 0–0.5 ft 49.4 J 
GR1A9001LD F30 0–0.5 ft 46,100 J 
GR1A9101LD F31 0–0.5 ft 25 J 
GR1A9201LD F32 0–0.5 ft 19.1 J 
GR1A9301LD F33 0–0.5 ft 11.2 J 
GR1A9401LD F34 0–0.5 ft 15.1 J 
GR1A9501LD F35 0–0.5 ft 22.6 J 
GR1A9601LD F36 0–0.5 ft 36.5 J 
GR1A9701LD F37 0–0.5 ft 15.3 J 
GR1A9801LD F38 0–0.5 ft 31 J 
GR1A9901LD F39 0–0.5 ft 14.2 J 
GR1B0101LD F40 0–0.5 ft 84.4 J 
GR1B0102LD F40 0–0.5 ft 88.6 J 
GR1B0201LD F41 0–0.5 ft 18.9 J 
GR1B0301LD F42 0–0.5 ft 27.5  
GR1B0401LD F43 0–0.5 ft 31.7  
GR1B0501LD F44 0–0.5 ft 288  
GR1B0601LD F45 0–0.5 ft 16.3  
GR1B0701LD F46 0–0.5 ft 60.9  
GR1B0801LD F47 0–0.5 ft 913  
GR1B0901LD F48 0–0.5 ft 346  
GR1B1001LD F49 0–0.5 ft 120  
GR1B1101LD F50 0–0.5 ft 27.2  
GR1B1201LD F51 0–0.5 ft 25.5  
GR1B1301LD F52 0–0.5 ft 29.3  
GR1B1401LD F53 0–0.5 ft 36.8  
GR1B1501LD F54 0–0.5 ft 50.5  
GR1B1601LD F55 0–0.5 ft 55.2  
Table B-1. (continued). 
 B-9 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1B1701LD F56 0–0.5 ft 89  
GR1B1801LD F57 0–0.5 ft 79.1  
GR1B1901LD F58 0–0.5 ft 13.6  
GR1B2001LD F59 0–0.5 ft 17.5  
GR1B2101LD F60 0–0.5 ft 24.4  
GR1B2102LD F60 0–0.5 ft 17.6  
GR1B2201LD F61 0–0.5 ft 32.2 R 
GR1B2301LD F62 0–0.5 ft 26.6 R 
GR1B2401LD F63 0–0.5 ft 36.8 R 
GR1B2501LD F64 0–0.5 ft 35.3 R 
GR1B2601LD F65 0–0.5 ft 39.8  
GR1B2701LD F66 0–0.5 ft 21.6  
GR1B2801LD F67 0–0.5 ft 66.4  
GR1B2901LD F68 0–0.5 ft 86.5  
GR1B3001LD F69 0–0.5 ft 40.7  
GR1B3101LD F70 0–0.5 ft 90.5  
GR1B3201LD F71 0–0.5 ft 23.6  
GR1B3301LD F72 0–0.5 ft 94.5  
GR1B3401LD F73 0–0.5 ft 21.8  
GR1B3501LD F74 0–0.5 ft 41.7  
GR1B3601LD F75 0–0.5 ft 577  
GR1B3701LD F76 0–0.5 ft 954  
GR1B3801LD F77 0–0.5 ft 107  
GR1B3901LD F78 0–0.5 ft 17.9  
GR1B4001LD F79 0–0.5 ft 17.2  
GR1B4101LD F80 0–0.5 ft 17.7  
GR1B4102LD F80 0–0.5 ft 18.6  
GR1B4201LD F81 0–0.5 ft 53.9  
GR1B4301LD F82 0–0.5 ft 57.8  
GR1B4401LD F83 0–0.5 ft 509  
GR1B4501LD F84 0–0.5 ft 156 J 
GR1B4601LD F85 0–0.5 ft 62.7 J 
GR1B4701LD F86 0–0.5 ft 47.2 J 
GR1B4801LD F87 0–0.5 ft 49.8 J 
GR1B4901LD F88 0–0.5 ft 30.7 J 
GR1B5001LD F89 0–0.5 ft 24.9 J 
GR1B5101LD F90 0–0.5 ft 14.4 J 
GR1B5201LD F91 0–0.5 ft 16.9 J 
GR1B5301LD F92 0–0.5 ft 37.7 J 
GR1B5401LD F93 0–0.5 ft 94 J 
GR1B5501LD F94 0–0.5 ft 45.9 J 
Table B-1. (continued). 
 B-10 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1B5601LD F95 0–0.5 ft 41.3 J 
GR1B5701LD F96 0–0.5 ft 362 J 
GR1B5801LD F97 0–0.5 ft 51 J 
GR1B5901LD F98 0–0.5 ft 24.6 J 
GR1B6001LD F99 0–0.5 ft 26.3 J 
GR1B6101LD F100 0–0.5 ft 69.6 J 
GR1B6102LD F100 0–0.5 ft 28.3 J 
GR1B6201LD F101 0–0.5 ft 15.9 J 
GR1B6301LD F102 0–0.5 ft 49.8 J 
GR1B6401LD F103 0–0.5 ft 6,790  
GR1B6501LD F104 0–0.5 ft 2,350  
GR1B6601LD F105 0–0.5 ft 59.8  
GR1B6701LD F106 0–0.5 ft 23.7  
GR1B6801LD F107 0–0.5 ft 58.6  
GR1B6901LD F108 0–0.5 ft 63.5  
GR1B7001LD F109 0–0.5 ft 200  
GR1B7101LD F110 0–0.5 ft 68.5  
GR1B7201LD F111 0–0.5 ft 48.4  
GR1B7301LD F112 0–0.5 ft 55.6  
GR1B7401LD F113 0–0.5 ft 72.7  
GR1B7501LD F114 0–0.5 ft 22.1  
GR1B7601LD F115 0–0.5 ft 15.3  
GR1B7701LD F116 0–0.5 ft 19.3  
GR1B7801LD F117 0–0.5 ft 26.1  
GR1B7901LD F118 0–0.5 ft 19.9  
GR1B8001LD F119 0–0.5 ft 17.8  
GR1B8101LD F120 0–0.5 ft 14.8  
GR1B8102LD F120 0–0.5 ft 16.2  
GR1B8201LD F121 0–0.5 ft 34.3  
GR1B8301LD F122 0–0.5 ft 28.4 J 
GR1B8401LD F123 0–0.5 ft 42.3 J 
GR1B8501LD F124 0–0.5 ft 27.4 J 
GR1B8601LD F125 0–0.5 ft 33.3 J 
GR1B8701LD F126 0–0.5 ft 29.9 J 
GR1B8801LD F127 0–0.5 ft 808 J 
GR1B8901LD F128 0–0.5 ft 35.6 J 
GR1B9001LD F129 0–0.5 ft 37.1 J 
GR1B9101LD F130 0–0.5 ft 35.5 J 
GR1B9201LD F131 0–0.5 ft 43.5 J 
GR1B9301LD F132 0–0.5 ft 61.6 J 
GR1B9401LD F133 0–0.5 ft 951 J 
Table B-1. (continued). 
 B-11 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1B9501LD F134 0–0.5 ft 1,130 J 
GR1B9601LD F135 0–0.5 ft 708 J 
GR1B9701LD F136 0–0.5 ft 2,520 J 
No Sample - In Berm F137 0–0.5 ft N/A  
No Sample - In Berm F138 0–0.5 ft N/A  
No Sample - In Berm F139 0–0.5 ft N/A  
No Sample - In Berm F140 0–0.5 ft N/A  
No Sample - In Berm F141 0–0.5 ft N/A  
No Sample - In Berm F142 0–0.5 ft N/A  
No Sample - In Berm F143 0–0.5 ft N/A  
No Sample - In Berm F144 0–0.5 ft N/A  
No Sample - In Berm F145 0–0.5 ft N/A  
GR1C0801LD F146 0–0.5 ft 18.8 J 
GR1C0901LD F147 0–0.5 ft 45.5 J 
GR1C1001LD F148 0–0.5 ft 18.2 J 
GR1C1101LD F149 0–0.5 ft 33.6 J 
GR1C1201LD F150 0–0.5 ft 10.8 J 
GR1C1301LD F151 0–0.5 ft 10.7 J 
GR1C1401LD F152 0–0.5 ft 9.6 J 
GR1C1501LD F153 0–0.5 ft 19.4 J 
GR1C1601LD F154 0–0.5 ft 14 J 
GR1C1701LD F155 0–0.5 ft 14.3 J 
GR1C1801LD F156 0–0.5 ft 3,130 J 
GR1C1901LD F157 0–0.5 ft 19.5 J 
GR1C2001LD F158 0–0.5 ft 17.4 J 
GR1C2101LD F159 0–0.5 ft 1,840 J 
GR1C2102LD F159 0–0.5 ft 407 J 
GR1C2201LD F160 0–0.5 ft 23.1 J 
GR1C2301LD F161 0–0.5 ft 21 J 
GR1C2401LD F162 0–0.5 ft 17 J 
GR1C2501LD F163 0–0.5 ft 16.6 J 
GR1C2601LD F164 0–0.5 ft 13.9 J 
GR1C2701LD F165 0–0.5 ft 15.4 J 
GR1C2801LD F166 0–0.5 ft 13.6 J 
GR1C2901LD F167 0–0.5 ft 17.6 J 
GR1C3001LD F168 0–0.5 ft 14.8 J 
GR1C3101LD F169 0–0.5 ft 22.9 J 
GR1C3201LD F170 0–0.5 ft 17.8 J 
GR1C3301LD F171 0–0.5 ft 39.9 J 
GR1C3401LD F172 0–0.5 ft 15.3 J 
GR1C3501LD F173 0–0.5 ft 12.8 J 
Table B-1. (continued). 
 B-12 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1C3601LD F174 0–0.5 ft 14.1 J 
GR1C3701LD F175 0–0.5 ft 16.3 J 
GR1C3801LD F176 0–0.5 ft 12.1 J 
GR1C3901LD F177 0–0.5 ft 13.7 J 
GR1C4001LD F178 0–0.5 ft 13.1 J 
GR1C4101LD F179 0–0.5 ft 13.1 J 
GR1C4102LD F179 0–0.5 ft 14.5 J 
GR1C4201LD F180 0–0.5 ft 17.3 J 
GR1C4301LD F181 0–0.5 ft 13.8 J 
GR1C4401LD F182 0–0.5 ft 17 J 
GR1C4501LD F183 0–0.5 ft 29.7 J 
GR1C4601LD F184 0–0.5 ft 19.8 J 
GR1C4701LD F185 0–0.5 ft 16.7 J 
GR1C4801LD F186 0–0.5 ft 16.3 J 
GR1C4901LD F187 0–0.5 ft 16.4 J 
GR1C5001LD F188 0–0.5 ft 77 J 
GR1C5101LD F189 0–0.5 ft 11.7 J 
GR1C5201LD F190 0–0.5 ft 13.6 J 
GR1C5301LD F191 0–0.5 ft 10.7 J 
GR1C5401LD F192 0–0.5 ft 11.6 J 
GR1C5501LD F193 0–0.5 ft 19.3 J 
GR1C5601LD F194 0–0.5 ft 13.3 J 
GR1C5701LD F195 0–0.5 ft 60.4 J 
GR1C5801LD G1 0–0.5 ft 232  
GR1C5901LD G2 0–0.5 ft 231  
GR1C6001LD G3 0–0.5 ft 122  
GR1C6101LD G4 0–0.5 ft 36.7  
GR1C6102LD G4 0–0.5 ft 51.5  
GR1C6201LD G5 0–0.5 ft 91.4  
GR1C6301LD G6 0–0.5 ft 259  
GR1C6401LD G7 0–0.5 ft 50.9  
GR1C6501LD G8 0–0.5 ft 34.4 J 
GR1C6601LD G9 0–0.5 ft 19.8 J 
GR1C6701LD G10 0–0.5 ft 89.7 J 
GR1C6801LD G11 0–0.5 ft 42.3 J 
GR1C6901LD G12 0–0.5 ft 21.4 J 
GR1C7001LD G13 0–0.5 ft 26.4 J 
GR1C7101LD G14 0–0.5 ft 97  
GR1C7201LD G15 0–0.5 ft 231  
GR1C7301LD G16 0–0.5 ft 25.1 J 
GR1C7401LD G17 0–0.5 ft 23 J 
Table B-1. (continued). 
 B-13 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1C7501LD G18 0–0.5 ft 34.6 J 
GR1C7601LD G19 0–0.5 ft 19.7 J 
GR1C7701LD G20 0–0.5 ft 34.6 J 
GR1C7801LD G21 0–0.5 ft 36.3 J 
GR1C7901LD G22 0–0.5 ft 347  
GR1C8001LD G23 0–0.5 ft 81.3  
GR1C8101LD G24 0–0.5 ft 36.9 J 
GR1C8102LD G24 0–0.5 ft 67.4 J 
GR1C8201LD G25 0–0.5 ft 28.6 J 
GR1C8301LD G26 0–0.5 ft 19.5 J 
GR1C8401LD G27 0–0.5 ft 26.9 J 
GR1C8501LD G28 0–0.5 ft 41 J 
GR1C8601LD G29 0–0.5 ft 40.3 J 
GR1C8701LD G30 0–0.5 ft 26.1  
GR1C8801LD 1 0–0.5 ft 14.2 J 
GR1C8901LD 2 0–0.5 ft 6 J 
GR1C9001LD 3 0–0.5 ft 12.8 J 
GR1C9101LD 4 0–0.5 ft 7.2 J 
GR1C9201LD 5 0–0.5 ft 11.6 J 
GR1C9301LD 6 0–0.5 ft 11.3 J 
GR1C9401LD 7 0–0.5 ft 12.5 J 
GR1C9501LD 8 0–0.5 ft 12 J 
GR1C9601LD 9 0–0.5 ft 11.5 J 
GR1C9701LD 10 0–0.5 ft 15.4 J 
GR1C9801LD 11 0–0.5 ft 15.9 J 
GR1C9901LD 12 0–0.5 ft 12.2 J 
GR1D0101LD 13 0–0.5 ft 11.7 J 
GR1D0102LD 13 0–0.5 ft 12.2 J 
GR1D0201LD 14 5 in. 13.9 J 
GR1D0301LD 15 4 in. 13.7 J 
GR1D0401LD 16 4 in. 11.7 J 
GR1D0501LD 17 3 in. 10.8 J 
GR1D0601LD 18 0–0.5 ft 20 J 
GR1D0701LD 19 0–0.5 ft 15.9 J 
GR1D0801LD 20 0–0.5 ft 15.7 J 
GR1D0901LD 21 0–0.5 ft 130 J 
GR1D1001LD 22 0–0.5 ft 14.9 J 
GR1D1101LD 23 3 in. 12.3 J 
GR1D1201LD 24 No Sample - On Basalt  
GR1D1301LD 25 0–0.5 ft 11.1 J 
GR1D1401LD 26 0–0.5 ft 12.3 J 
Table B-1. (continued). 
 B-14 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1D1501LD 27 No Sample - On Basalt  
GR1D1601LD 28 0–0.5 ft 12.1 J 
GR1D1701LD 29 0–0.5 ft 11.7 J 
GR1D1801LD 30 4 in. 8.6 J 
GR1D1901LD 31 0–0.5 ft 12.5 J 
GR1D2001LD 32 0–0.5 ft 11.8 J 
GR1D2101LD 33 0–0.5 ft 11.2 J 
GR1D2102LD 33 0–0.5 ft 12.5 J 
GR1D2201LD 34 4 in. 10.9 J 
GR1D2301LD 35 5 in. 14.1 J 
GR1D2401LD 36 No Sample - On Basalt  
GR1D2501LD 37 No Sample - On Basalt  
GR1D2601LD 38 No Sample - On Basalt  
GR1D2701LD 39 No Sample - On Basalt  
GR1D2801LD 40 No Sample - On Basalt  
GR1D2901LD 41 1 in. 10.1 J 
GR1D3001LD 42 2 in. 18 J 
GR1D3101LD 43 0–0.5 ft 13.2 J 
GR1D3201LD 44 0–0.5 ft 11.7 J 
GR1D3301LD 45 3 in. 13.4 J 
GR1D3401LD 46 2 in. 8.6  
GR1D3501LD 47 4 in. 7.5  
GR1D3601LD 48 0–0.5 ft 11.2  
GR1D3701LD 49 No Sample - On Basalt  
GR1D3801LD 50 No Sample - On Basalt  
GR1D3901LD 51 3 in. 14.4  
GR1D4001LD 52 4 in. 7.6  
GR1D4101LD 53 0–0.5 ft 12.9  
GR1D4102LD 53 0–0.5 ft 11.3  
GR1D4201LD 54 0–0.5 ft 12.9  
GR1D4301LD 55 0–0.5 ft 12.8  
GR1D4401LD 56 0–0.5 ft 12.2  
GR1D4501LD 57 0–0.5 ft 10.9  
GR1D4601LD 58 0–0.5 ft 9.9  
GR1D4701LD 59 0–0.5 ft 7.5  
GR1D4801LD 60 0–0.5 ft 9.4  
GR1D4901LD 61 0–0.5 ft 15.1  
GR1D5001LD 62 5 in. 21.3  
GR1D5101LD 63 No Sample - On Basalt  
GR1D5201LD 64 4 in. 8.2  
GR1D5301LD 65 No Sample - On Basalt  
Table B-1. (continued). 
 B-15 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1D5401LD 66 0–0.5 ft 14.6  
GR1D5501LD 67 0–0.5 ft 6.6  
GR1D5601LD 68 3 in. 10  
GR1D5701LD 69 4 in. 12.5 J 
GR1D5801LD 70 5 in. 16.5 J 
GR1D5901LD 71 3 in. 11.6 J 
GR1D6001LD 72 No Sample - On Basalt  
GR1D6101LD 73 3 in. 9.1 J 
GR1D6102LD 73 3 in. 9.3 J 
GR1D6201LD 74 1 in. 14.4 J 
GR1D6301LD 75 2 in. 8.5 J 
GR1D6401LD 76 5 in. 11 J 
GR1D6501LD 77 0–0.5 ft 10.6 J 
GR1D6601LD 78 0–0.5 ft 10.1 J 
GR1D6701LD 79 0–0.5 ft 11.4 J 
GR1D6801LD 80 0–0.5 ft 11 J 
GR1D6901LD 81 0–0.5 ft 16 J 
GR1D7001LD 82 0–0.5 ft 14.2 J 
GR1D7101LD 83 2 in. 7.1 J 
GR1D7201LD 84 No Sample - On Basalt  
GR1D7301LD 85 No Sample - On Basalt  
GR1D7401LD 86 No Sample - On Basalt  
GR1D7501LD 87 No Sample - On Basalt  
GR1D7601LD 88 No Sample - On Basalt  
GR1D7701LD 89 0–0.5 ft 119 J 
GR1D7801LD 90 0–0.5 ft 14 J 
GR1D7901LD 91 0–0.5 ft 17.2 J 
GR1D8001LD 92 0–0.5 ft 12.1 J 
GR1D8101LD 93 0–0.5 ft 40.3 J 
GR1D8102LD 93 0–0.5 ft 23.4  
GR1D8201LD 94 No Sample - On Basalt  
GR1D8301LD 95 3 in. 16.5  
GR1D8401LD 96 0–0.5 ft 11.5  
GR1D8501LD 97 2 in. 10  
GR1D8601LD 98 3 in. 11.9  
GR1D8701LD 99 No Sample - On Basalt  
GR1D8801LD 100 2 in. 18.2  
GR1D8901LD 101 4 in. 14.6  
GR1D9001LD 102 0–0.5 ft 15.8  
GR1D9101LD 103 0–0.5 ft 10.7  
GR1D9201LD 104 0–0.5 ft 11.8  
Table B-1. (continued). 
 B-16 
Sample ID # Location Depth 
Lead Conc. 
(mg/kg) Q 
GR1D9301LD 105 4 in. 11.1  
GR1D9401LD 106 0–0.5 ft 11.4  
GR1D9501LD 107 0–0.5 ft 16.2  
GR1D9601LD 108 0–0.5 ft 12.8  
GR1D9701LD 109 0–0.5 ft 13.1  
GR1D9801LD 110 0–0.5 ft 13.2  
GR1D9901LD 111 0–0.5 ft 13  
GR1E0101LD 112 0–0.5 ft 11.1  
GR1E0102LD 112 0–0.5 ft 11.2  
GR1E0201LD 113 0–0.5 ft 9.9  
GR1E0301LD 114 0–0.5 ft 15.1  
GR1E0401LD 115 0–0.5 ft 12.6  
GR1E0501LD 116 0–0.5 ft 13.2  
GR1E0601LD 117 0–0.5 ft 11.4  
GR1E0701LD 118 0–0.5 ft 11.6  
GR1E0801LD 119 0–0.5 ft 9.3  
GR1E0901LD 120 0–0.5 ft 8.8  
GR1E1001LD 121 0–0.5 ft 9.2  
GR1E1101LD 122 0–0.5 ft 9.2  
GR1E1201LD 123 0–0.5 ft 11.8  
GR1E1301LD 124 0–0.5 ft 12.2  
GR1E1401LD 125 0–0.5 ft 12.9  
GR1E1501LD 126 0–0.5 ft 12.4 R 
 
Table B-2. Sieve fraction data. 
Totals (mg/kg) TCLP (μg/L) 
Fraction Sample Duplicate Sample Duplicate 
Wt. Ret.  
(g) 
Wt. Pass  
(g) 
% 
Pass 
% 
Ret 
Fragments 
(g) 
> 3/4 25.1 136 347 451 2,263.07 83,968.47 97.4 2.6  
3/4->3/8 2,030 50.5 1,070 2,560 5,317.84 78,650.63 91.2 6.2 8,059.75 
3/8->No. 4 
(4.75 mm) 
4,310 5,440 107,000 73,100 5,171.18 73479.45 85.2 6 1,069.69 
No. 4 (4.75 mm) 
->No. 10 
(2.00 mm) 
159 257,000 380,000 558,000 4,278.18 69,201.27 80.3 4.9 21.67 
No. 10 (2.00 mm) 
->No. 50 
(300 µm) 
867 3,130 378,000 208,000 27,878.13 41,323.14 47.9 32.4  
No. 50 (300 µm) 
->No. 200 
(75 µm) 
1,410 1,350 20,200 7,820 38,952.98 2,370.16 2.7 45.2  
< No. 200 
(75 µm) (Pan) 
4,780 4,780 31,600 29,600 2,370.16 0 0 2.7  
  B-17 
Table B-3. EOCR Pond remediation support analytical results. 
Grid # Sample ID 
Lab Data  
(mg/kg) Q V
XRF Data  
(mg/kg) 
EOCR #1 GR1F0101LD 6.6   < 28.9 
EOCR #2 GR1F0201LD 15.17   < 32.7 
EOCR #2 GR1F0202LD 18.43   N/A 
 
Table B-4. STF-02 Gun Range berm remediation support analytical results. 
XRF Data 
Grid # Sample ID Lab Data Q V Run #1 Run #2 Run #3 
B47 GR1F0301LD 17.84   52.6 < 36.9 < 36.5 
B50 GR1F0401LD 9.37   47.1 < 30.3 < 40.5 
B95 GR1F0501LD 10.27   < 37.5 < 34.5 < 35.9 
B51 GR1F0601LD 8.16   < 30.5 < 38.8 < 35.4 
B94 GR1F0701LD 10.38   < 47.7 < 33.3 < 36.8 
B46 GR1F0801LD 8.86   < 33.1 41.7 < 32.7 
B45 GR1F0901LD 9.95   37.8 < 39.0 < 36.2 
B44 GR1F1001LD 52.56   176.8 188.2 178.8 
B41 GR1F1101LD 11.69   < 37.4 < 35.9 < 37.6 
B42 GR1F1201LD 31.88   99.8 45.4 67.8 
B43 GR1F1301LD 16.64   < 39.4 < 39.0 < 40.2 
B55 GR1F1401LD 11.68   < 32.1 < 33.4 < 31.9 
B56 GR1F1501LD 45.41   52.4 76.8 67.7 
B54 GR1F1601LD 9.79   < 33.6 95.7 < 31.6 
B53 GR1F1701LD 10.5   < 36.0 < 38.1 < 38.8 
B36 GR1F1801LD 11.59   < 34.4 < 37.4 < 35.0 
B37 GR1F1901LD 11.64   < 38.4 < 38.6 < 33.7 
B40 GR1F2001LD 20.82   < 40.8 < 36.3 < 36.3 
B52 GR1F2101LD 8.88   < 36.2 < 31.8 < 33.4 
B39 GR1F2201LD 27.49 N R 41.9 40.2 < 36.3 
B39 GR1F2202LD 23.01 N R N/A N/A N/A 
B29 GR1F2301LD 10.68 N R < 38.5 < 34.0 < 35.9 
B38 GR1F2401LD 10.39 N R 48.3 < 38.0 < 38.0 
C16 GR1F2501LD 9.55 N R < 33.9 < 30.3 < 31.2 
C15 GR1F2601LD 8.42 N R 50.9 < 38.9 < 32.2 
B69 GR1F2701LD 17.67 N R < 36.6 < 37.2 < 33.3 
B68 GR1F2801LD 8.98 N R < 31.4 < 45.0 < 27.0 
B75 GR1F2901LD 8.14 N R < 33.8 < 39.9 38.4 
B64 GR1F3001LD 16.53 N R < 35.7 < 34.2 < 32.8 
B70 GR1F3101LD 10.11 N R 48.6 < 36.3 < 31.9 
B26 GR1F3201LD 24.48 N R < 33.5 < 28.9 36.6 
C18 GR1F3301LD 8.71 N R 44.4 < 35.9 < 34.3 
C46 GR1F3401LD 7.72 N R < 37.6 < 32.7 < 37.6 
C14 GR1F3501LD 8.68 N R < 51.4 142.3 < 33.2 
C17 GR1F3601LD 8.54 N R < 30.1 < 34.4 < 42.1 
Table B-4. (continued). 
 B-18 
XRF Data 
Grid # Sample ID Lab Data Q V Run #1 Run #2 Run #3 
B74 GR1F3701LD 20.06 N R < 40.2 42.1 50.9 
C47 GR1F3801LD 8.84 N R < 37.2 < 36.1 < 32.4 
B35 GR1F3901LD 10.08 N R < 34.5 < 31.6 < 33.6 
B28 GR1F4001LD 11.76   < 35.2 < 38.0 < 35.3 
B65 GR1F4101LD 10.24   < 28.3 < 13.8 < 38.5 
B31 GR1F4201LD 8.88   < 40.9 < 38.1 < 34.1 
B31 GR1F4202LD 9.80   N/A N/A N/A 
B60 GR1F4301LD 8.85   < 38.7 < 30.8 < 44.2 
C48 GR1F4401LD 14.55   < 36.4 < 34.6 < 36.9 
C19 GR1F4501LD 7.70   < 31.6 < 35.9 < 35.1 
B76 GR1F4601LD 9.52   < 33.4 < 36.1 < 37.8 
B62 GR1F4701LD 21.56   < 33.4 < 34.0 < 43.0 
B67 GR1F4801LD 9.49   < 37.7 47.3 < 39.7 
B27 GR1F4901LD 8.01   < 37.0 < 35.2 91.0 
B66 GR1F5001LD 8.87   < 30.4 < 38.2 < 35.7 
B61 GR1F5101LD 14.93   < 35.9 < 31.3 < 35.8 
B63 GR1F5201LD 9.75   < 27.0 < 28.8 36.3 
B63 GR1F5202LD 11.58   N/A N/A N/A 
B59 GR1F5301LD 65.09   49.3 89.0 79.7 
B57 GR1F5401LD 10.45   < 35.6 < 35.0 < 31.4 
B32 GR1F5501LD 9.25   < 36.5 < 32.0 < 39.6 
B30 GR1F5601LD 8.68   < 35.1 < 29.5 < 32.6 
B58 GR1F5701LD 137   < 32.9 < 37.4 < 40.0 
B34 GR1F5801LD 15.73   < 39.2 < 36.2 < 37.9 
B33 GR1F5901LD 11.59   < 43.2 < 33.8 < 36.2 
B77 GR1F6001LD 26.10   < 35.9 < 43.1 48.9 
B78 GR1F6101LD 13.92   38.6 < 39.3 45.9 
B85 GR1F6201LD 52.27   52.3 47.9 89.0 
F133 GR1F6301LD 95.15   106.1 107.4 99.5 
B82 GR1F6401LD 125.84   97.8 112.5 134.9 
B84 GR1F6501LD 100.99   108.6 135.0 77.6 
B83 GR1F6601LD 94.93   77.2 50.9 149.2 
B90 GR1F6701LD 303.33   252.3 245.3 239.7 
F132 GR1F6801LD 60.33   98.1 58.3 71.0 
F103 GR1F6901LD 20.19  U 39.5 < 37.1 < 34.4 
F76 GR1F7001LD 36.68  U 40.5 211.5 < 39.0 
B86 GR1F7101LD 99.64   55.1 63.4 < 35.9 
B87 GR1F7201LD 621.38   276.2 237.2 781.8 
B87 GR1F7202LD 779.75   N/A N/A N/A 
B79 GR1F7301LD 27.11  U 59.8 44.3 52.6 
B80 GR1F7401LD 11.62  U < 38.4 42.4 < 33.7 
B81 GR1F7501LD 225.38   93.0 112.2 47.6 
F17 GR1F7601LD 43.94  U 42.5 55.9 59.2 
F104 GR1F7701LD 47.86  U 237.4 51.9 58.1 
F138 GR1F7801LD 9.02  U < 39.9 < 36.3 < 37.7 
Table B-4. (continued). 
 B-19 
XRF Data 
Grid # Sample ID Lab Data Q V Run #1 Run #2 Run #3 
F18 GR1F7901LD 24.94  U 39.6 < 38.0 48.3 
E6 GR1F8001LD 6.48  U < 35.7 < 31.5 < 26.5 
B89 GR1F8101LD 248.53   135.8 122.0 117.7 
B91 GR1F8201LD 141.26   126.5 112.2 158.2 
B93 GR1F8301LD 21.72  U < 35.1 42.3 < 37.6 
B92 GR1F8401LD 183.61   61.7 61.2 54.7 
A51 GR1F8501LD 11.05  U < 35.6 < 38.5 41.0 
B88 GR1F8601LD 84.95   < 35.6 89.3 < 39.7 
F137 GR1F8701LD 15.61   < 36.2 < 29.5 < 33.2 
F48 GR1F8801LD 6.85   < 30.7 < 30.9 < 37.1 
B90-2 GR1F8901LD 7.79   < 33.1 < 35.8 < 32.9 
B87 GR1F9001LD 6.22   < 33.3 < 33.9 < 26.9 
 
Table B-5. Remediation support analytical results for the area between the berms. 
    XRF Data 
Grid # Sample ID Lab Data Q V Run #1 Run #2 Run #3 
F30 GR1F9101LD 6.73     < 35.8 < 32.8 < 36.5 
F156 GR1F9201LD 12.62   < 34.9 < 29.6 < 36.3 
F156 GR1F9202LD 12.76   N/A N/A N/A 
F182 GR1F9301LD 13.78   41.0 < 40.2 < 37.0 
F185 GR1F9401LD 16.34   73.0 50.1 34.0 
F194 GR1F9501LD 15.17   < 32.0 < 34.2 < 36.0 
F195 GR1F9601LD 16.36   < 32.4 < 38.5 < 38.7 
F184 GR1F9701LD 17.96   < 35.0 < 34.3 40.6 
F183 GR1F9801LD 17.40   < 30.9 43.4 < 30.0 
F172 GR1F9901LD 15.11   44.4 < 34.8 < 37.2 
D25 GR1G0101LD 14.60   < 34.3 < 31.6 < 34.4 
D24 GR1G0201LD 14.75   < 28.7 < 36.3 < 32.9 
D24 GR1G0202LD 19.92   N/A N/A N/A 
D23 GR1G0301LD 12.25   < 34.1 < 30.3 < 32.6 
D20 GR1G0401LD 12.44   < 30.6 < 34.3 < 26.5 
D19 GR1G0501LD 23.18   54.0 < 27.5 < 32.3 
D18 GR1G0601LD 13.61   < 33.1 < 32.2 < 35.5 
D11 GR1G0701LD 12.84   < 37.0 < 38.4 < 31.6 
D10 GR1G0801LD 20.28   43.6 < 35.8 63.3 
D9 GR1G0901LD 14.13   < 40.3 < 32.2 < 30.3 
D8 GR1G1001LD 21.03   < 31.3 43.9 39.3 
D21 GR1G1101LD 19.10   < 34.2 41.4 54.0 
D22 GR1G1201LD 12.73   < 31.6 < 33.5 < 34.7 
D7 GR1G1301LD 28.84   65.1 46.7 45.4 
D6 GR1G1401LD 14.48   < 31.3 < 28.9 47.9 
Table B-5. (continued). 
 B-20 
    XRF Data 
Grid # Sample ID Lab Data Q V Run #1 Run #2 Run #3 
D5 GR1G1501LD 12.89   < 35.4 34.2 < 29.3 
G28 GR1G1601LD 17.87   < 29.5 < 38.4 < 34.4 
G29 GR1G1701LD 15.98   < 33.2 < 31.4 < 36.6 
G30 GR1G1801LD 19.63   < 34.5 < 38.1 < 31.4 
G23 GR1G1901LD 13.55   < 27.6 < 33.8 < 36.4 
G24 GR1G2001LD 13.20   < 34.3 < 31.2 < 33.8 
G25 GR1G2101LD 11.65   < 30.3 < 36.5 < 33.6 
E13 GR1G2201LD 16.45   < 35.7 < 35.9 < 33.7 
E13 GR1G2202LD 16.40   N/A N/A N/A 
D3 GR1G2301LD 25.46   51.6 < 30.7 < 33.5 
D13 GR1G2401LD 25.06   < 35.1 < 33.4 < 30.4 
D2 GR1G2501LD 44.50   < 35.8 36.3 < 37.8 
E12 GR1G2601LD 11.95   51.6 < 37.7 < 37.1 
E1 GR1G2701LD 16.22   35.9 45.1 < 33.3 
D1 GR1G2801LD 24.58   40.6 61.0 47.7 
D14 GR1G2901LD 36.86   < 37.1 < 31.8 62.4 
D15 GR1G3001LD 86.63   57.1 61.6 150.4 
F145 GR1G3101LD 15.49   < 32.9 < 31.6 < 34.2 
F144 GR1G3201LD 10.40   < 34.5 < 34.5 39.9 
F143 GR1G3301LD 11.76   < 34.7 < 34.9 < 36.4 
F142 GR1G3401LD 13.21   < 34.3 < 32.8 < 38.7 
F141 GR1G3501LD 33.78   38.3 < 36.3 < 28.9 
F130 GR1G3601LD 9.15   < 37.1 < 28.7 < 34.2 
F129 GR1G3701LD 13.92   < 30.0 < 32.6 < 34.0 
F128 GR1G3801LD 14.62   < 33.6 < 32.2 < 33.2 
F127 GR1G3901LD 14.13   < 31.3 < 32.0 < 29.3 
F126 GR1G4001LD 17.11   57.7 < 34.8 < 38.7 
F111 GR1G4101LD 15.07   < 31.7 < 37.7 < 30.7 
F110 GR1G4201LD 15.23   63.0 < 27.2 < 33.8 
F110 GR1G4202LD 13.82   N/A N/A N/A 
F109 GR1G4301LD 14.45   < 34.2 < 32.0 < 36.7 
F108 GR1G4401LD 15.04   < 33.8 < 29.8 < 36.3 
F107 GR1G4501LD 14.31   < 39.3 < 33.5 < 32.0 
F100 GR1G4601LD 63.61   78.5 62.2 92.0 
F99 GR1G4701LD 14.10   < 37.8 < 33.7 < 35.3 
F98 GR1G4801LD 12.84   < 34.6 < 29.4 < 36.0 
F97 GR1G4901LD 12.62   < 35.6 36.9 < 30.8 
F96 GR1G5001LD 7.63   < 30.4 38.2 < 33.8 
F83 GR1G5101LD 14.75   40.2 < 31.4 < 36.9 
F82 GR1G5201LD 10.11   < 34.2 < 32.2 < 30.1 
F81 GR1G5301LD 12.60   < 33.9 < 35.1 < 30.6 
F80 GR1G5401LD 13.16   < 30.1 < 30.7 < 39.0 
Table B-5. (continued). 
 B-21 
    XRF Data 
Grid # Sample ID Lab Data Q V Run #1 Run #2 Run #3 
F79 GR1G5501LD 50.40   51.8 54.6 48.0 
F7 GR1G5601LD 13.61   < 34.9 < 33.8 < 36.6 
F8 GR1G5701LD 27.12   < 40.9 < 36.8 < 38.3 
F9 GR1G5801LD 12.93   < 40.2 < 36.2 < 35.1 
F10 GR1G5901LD 11.81   < 33.4 < 36.2 < 31.7 
F25 GR1G6001LD 34.54   49.3 < 36.9 < 35.2 
F26 GR1G6101LD 19.52   < 37.7 < 30.5 < 31.4 
F27 GR1G6201LD 25.89   46.8 51.8 < 35.4 
F27 GR1G6202LD 28.92   N/A N/A N/A 
F28 GR1G6301LD 14.94   < 30.4 35.8 54.5 
F40 GR1G6401LD 13.40   < 29.9 37.3 < 38.1 
F41 GR1G6501LD 15.33   35.8 < 32.2 < 35.0 
F42 GR1G6601LD 31.22   < 30.7 < 34.3 < 37.3 
F39 GR1G6701LD 21.64   < 29.5 33.8 < 39.2 
F53 GR1G6801LD 12.46   40.2 < 37.6 < 41.5 
F54 GR1G6901LD 15.83   < 35.2 < 28.7 < 34.4 
F55 GR1G7001LD 14.72   < 32.9 41.1 < 33.9 
F56 GR1G7101LD 15.19   < 32.9 < 31.5 42.0 
F72 GR1G7201LD 17.38   < 37.7 43.8 < 32.5 
F68 GR1G7301LD 45.07   < 38.7 49.9 40.7 
F69 GR1G7401LD 14.93   < 38.7 < 33.0 < 36.6 
F70 GR1G7501LD 35.33   78.0 83.5 < 34.7 
F83 GR1G7601LD 15.33   < 38.2 < 39.9 < 36.3 
F114 GR1G7701LD 217.66   138.8 83.7 78.9 
F163 GR1G7801LD 10.97   < 34.7 < 32.4 < 33.4 
F155 GR1G7901LD 12.32   < 37.5 < 36.4 45.2 
F150 GR1G8001LD 12.70   < 35.1 < 29.2 < 36.8 
F116 GR1G8101LD 45.22   172.2 61.3 83.1 
F121 GR1G8201LD 22.04   < 32.4 < 34.6 47.9 
F121 GR1G8202LD 35.46   N/A N/A N/A 
F91 GR1G8301LD 20.12   92.7 < 30.4 < 35.6 
F93 GR1G8401LD 21.25   < 38.7 < 34.1 < 40.5 
F87 GR1G8501LD 294.76   187.6 170.7 222.3 
F112 GR1G8601LD 13.75   < 43.7 < 35.9 < 32.5 
F86 GR1G8701LD 226.58   81.1 160.1 58.8 
F113 GR1G8801LD 100.95   178.9 102.5 64.1 
F85 GR1G8901LD 38.96   < 37.5 < 33.7 < 40.1 
F95 GR1G9001LD 28.15   47.5 < 39.2 < 33.0 
F94 GR1G9101LD 76.64   49.9 103.4 53.3 
F84 GR1G9201LD 173.23   215.3 1,040 747.3 
F60 GR1G9301LD 23.35   < 36.2 < 37.0 < 37.6 
F59 GR1G9401LD 13.82   < 36.3 < 30.1 < 30.5 
Table B-5. (continued). 
 B-22 
    XRF Data 
Grid # Sample ID Lab Data Q V Run #1 Run #2 Run #3 
F35 GR1G9501LD 19.02   < 34.5 < 39.1 < 39.0 
F31 GR1G9601LD 11.17   < 26.7 < 32.0 < 37.0 
F64 GR1G9701LD 109.27   < 40.2 < 36.6 < 34.7 
F63 GR1G9801LD 15.22   < 39.9 < 32.9 < 34.2 
Z26 GR1G9901LD 11.12   < 32.1 < 35.4 < 34.1 
Z25 GR1H0001LD 13.10   < 36.8 < 27.9 < 29.9 
Z24 GR1H0101LD 25.14   < 33.9 < 32.9 64.9 
Z23 GR1H0201LD 12.85   < 29.3 40.4 < 34.3 
Z23 GR1H0202LD 13.82   N/A N/A N/A 
Z22 GR1H0301LD 16.85   < 31.6 < 35.3 < 31.5 
Z21 GR1H0401LD 14.57   < 31.6 < 33.8 < 36.4 
Z20 GR1H0501LD 10.42   < 34.3 < 35.6 < 31.5 
Z19 GR1H0601LD 16.06   < 34.9 42.6 < 34.9 
Z18 GR1H0701LD 9.76   < 36.3 < 31.8 < 25.9 
Z17 GR1H0801LD 11.08   < 35.4 < 34.6 < 34.7 
Z16 GR1H0901LD 11.56   < 32.3 < 29.0 < 36.2 
Z15 GR1H1001LD 13.89   40.1 < 32.3 < 36.6 
Z14 GR1H1101LD 14.91   < 33.4 < 33.5 44.1 
Z13 GR1H1201LD 14.73   < 33.4 < 32.8 < 32.3 
Z12 GR1H1301LD 13.08   < 32.2 < 31.4 < 35.9 
Z11 GR1H1401LD 18.92   39.0 43.0 < 35.0 
Z10 GR1H1501LD 17.80   38.1 < 32.6 < 31.4 
Z9 GR1H1601LD 18.04   < 33.6 < 36.2 < 36.3 
Z8 GR1H1701LD 44.14   52.8 51.0 < 31.8 
Z7 GR1H1801LD 15.54   < 35.2 < 33.1 47.0 
Z6 GR1H1901LD 15.27   < 36.8 < 29.3 < 38.7 
Z5 GR1H2001LD 14.51   < 38.1 < 32.7 < 34.7 
Z4 GR1H2101LD 17.27   51.2 < 39.7 < 32.3 
Z3 GR1H2201LD 12.32   54.1 < 37.3 44.2 
Z3 GR1H2202LD 12.56   N/A N/A N/A 
Z2 GR1H2301LD 12.46   < 33.5 < 33.0 < 37.0 
F190 GR1H2401LD 12.74   < 33.4 < 37.0 < 36.3 
F189 GR1H2501LD 11.15   < 30.5 < 33.1 < 33.7 
F179 GR1H2601LD 13.39   < 34.4 < 32.9 < 38.8 
F178 GR1H2701LD 10.87   41.1 < 34.4 < 34.7 
F177 GR1H2801LD 14.28   < 33.6 < 33.7 < 35.4 
F176 GR1H2901LD 14.00   < 31.0 < 39.0 < 37.9 
F167 GR1H3001LD 15.14   < 30.4 < 37.7 < 32.4 
F166 GR1H3101LD 15.46   < 38.1 < 33.5 < 31.0 
F165 GR1H3201LD 25.41   < 38.9 < 32.3 < 32.4 
F164 GR1H3301LD 10.58   < 34.9 < 33.8 < 38.1 
F154 GR1H3401LD 11.92   < 48.0 < 34.3 < 37.5 
Table B-5. (continued). 
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    XRF Data 
Grid # Sample ID Lab Data Q V Run #1 Run #2 Run #3 
F153 GR1H3501LD 8.72   41.2 < 33.4 < 34.0 
F152 GR1H3601LD 11.77   38.8 41.8 < 31.0 
F151 GR1H3701LD 9.69   < 29.5 < 31.0 < 34.1 
F120 GR1H3801LD 11.20   < 33.5 < 32.6 < 35.0 
F119 GR1H3901LD 15.08   < 37.0 < 34.0 < 32.5 
F118 GR1H4001LD 13.69   51.5 < 35.5 < 38.8 
F117 GR1H4101LD 13.93   46.6 < 36.2 < 37.5 
F90 GR1H4201LD 13.87   < 32.6 51.0 < 31.7 
F90 GR1H4202LD 13.85   N/A N/A N/A 
F89 GR1H4301LD 15.73   < 29.8 < 32.1 < 33.5 
F62 GR1H4401LD 11.84   < 32.9 < 37.1 < 36.0 
F61 GR1H4501LD 14.20   40.1 < 31.0 < 32.3 
F84-2 GR1H4601LD 16.00   < 40.2 47.3 < 34.3 
F85-2 GR1H4701LD 43.41   < 37.3 < 36.9 < 34.5 
F86-2 GR1H4801LD 14.37   < 38.6 56.4 67.1 
F87-2 N/A N/A   187.6 187.5 238.4 
F87-3 GR1H4901LD 21.96   < 30.9 45.2 < 33.5 
F62 GR1H5001LD 14.44   < 34.0 < 33.3 < 34.5 
F90 GR1H5101LD 12.66   < 39.9 < 37.8 < 33.0 
F89 GR1H5201LD 14.21   < 36.6 < 29.0 < 33.4 
F88 GR1H5301LD 65.76   60.0 94.4 92.8 
Z08 GR1H5401LD 28.17   49.9 38.4 < 28.3 
Z07 GR1H5501LD 16.50   < 39.3 < 35.8 < 38.0 
Z06 GR1H5601LD 13.89   33.9 < 33.3 < 31.2 
Z05 GR1H5701LD 14.55   37.8 < 33.6 < 35.1 
Z04 GR1H5801LD 12.98   < 28.8 < 35.8 < 32.6 
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Remedial Action Prefinal Inspection Checklist 
The prefinal inspection checklist in this appendix summarizes the results of the inspection of the STF-02 Gun Range conducted by the 
Agencies on January 10, 2007. 
Table C-1. STF-02 Gun Range prefinal inspection checklist. 
  Satisfactory  
Inspection Item 
Verification 
Information Yes No Comments 
1. Verify that the three asphalt pads have been 
removed from the STF-02 Gun Range. 
Visual observation 
Photographic records 
X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
2. Verify that the perimeter fencing has been 
removed from the STF-02 Gun Range. 
Visual observation 
Photographic records 
X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
3. Verify that the shooting house has been removed 
from the STF-02 Gun Range. 
Visual observation 
Photographic records 
X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
4. Verify that the berms have been removed from the 
STF-02 Gun Range. 
Visual observation 
Photographic records 
X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
5. Verify that the Experimental Organic-Cooled 
Reactor leach pond has been backfilled and 
contoured to match the surrounding terrain. 
Visual observation 
Photographic records 
X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
6. Verify that the STF-02 Gun Range has been 
regraded and contoured to match the surrounding 
terrain. 
Visual observation 
Photographic records 
X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
7. Verify that the soil stockpiles have been removed 
from the STF-02 Gun Range. 
Visual observation 
Photographic records 
X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
Table C-1. (continued). 
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  Satisfactory  
Inspection Item 
Verification 
Information Yes No Comments 
8. Verify that the electrical power poles, conduits and 
abovegrade lines, and ancillary electrical 
equipment (e.g., electrical panel) have been 
removed from the STF-02 Gun Range. 
Visual observation 
Photographic records 
X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
9. Verify that the contaminated soil has been 
transported and disposed of at an approved facility. 
CleanHarbors Invoice X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
10. Verify that the seed mix for revegetation has been 
tested to verify compliance with specification 
requirements. 
Vendor data submittal X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
11. Verify that appropriate sampling data appear to 
have been collected to enable the Agencies to 
determine in the remedial action report whether the 
remedial action objectives were met. 
Data summary X  An inspection was completed on January 10, 
2007. The photographic record is provided in 
Appendix A of the remedial action report. 
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Appendix D 
 
STF-02 Gun Range Site Contour Drawings 
The contour drawings in this appendix present the results of the topographical surveys conducted 
by a subcontractor at the STF-02 Gun Range prior to remediation, after soil removal, and after final 
grading and contouring of the site to match the surrounding terrain. The topographical surveys were 
performed by a professional land surveyor registered in the State of Idaho. 
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Figure D-1. Initial topographic survey of the STF-02 Gun Range. 
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Figure D-2. Topographic survey of berms following excavation of contaminated soil. 
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Figure D-3. Final topographic survey of the STF-02 Gun Range. 
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Shipping Manifest Data 
The shipping manifest in this appendix is a summary of the contaminated soil shipments made 
from the STF-02 Gun Range off-Site to the approved treatment, storage, and disposal facility at which the 
soil was stabilized prior to disposal. 
Table E-1. Shipping manifests. 
Weight 
(lb) Manifest Number Bar Code Date Transporter 
34,400 001499045JJK-9/1 CFA060128 Nov. 6, 2006 Clean Harbors Environmental Services 
30,300 001499046JJK-9/1 CFA060129 Nov. 6, 2006 Clean Harbors Environmental Services 
29,300 001499047JJK-9/1 CFA060130 Nov. 6, 2006 Clean Harbors Environmental Services 
30,480 001499048JJK-9/1 CFA060131 Nov. 6, 2006 Clean Harbors Environmental Services 
29,380 001499050JJK-9/1 CFA060132 Nov. 6, 2006 Clean Harbors Environmental Services 
30,040 001499051JJK-9/1 CFA060133 Nov. 6, 2006 Clean Harbors Environmental Services 
32,160 001499052JJK-9/1 CFA060134 Nov. 6, 2006 Triad Transport 
32,540 001499053JJK-9/1 CFA060135 Nov. 6, 2006 Triad Transport 
29,180 001499054JJK-9/1 CFA060136 Nov. 6, 2006 Triad Transport 
29,560 001499055JJK-9/1 CFA060137 Nov. 6, 2006 Triad Transport 
31,000 001499056JJK-9/1 CFA060138 Nov. 6, 2006 MP Environmental Services, Inc. 
31,240 001499069JJK-9/1 CFA060139 Nov. 7, 2006 Clean Harbors Environmental Services 
32,220 001499070JJK-9/1 CFA060140 Nov. 7, 2006 Clean Harbors Environmental Services 
35,240 001499071JJK-9/1 CFA060141 Nov. 7, 2006 Clean Harbors Environmental Services 
33,640 001499072JJK-9/1 CFA060142 Nov. 7, 2006 Clean Harbors Environmental Services 
25,060 001499073JJK-9/1 CFA060143 Nov. 8, 2006 Clean Harbors Environmental Services 
35,920 001499074JJK-9/1 CFA060144 Nov. 8, 2006 Clean Harbors Environmental Services 
31,720 001499075JJK-9/1 CFA060145 Nov. 7, 2006 Triad Transport 
26,980 001499076JJK-9/1 CFA060146 Nov. 8, 2006 Triad Transport 
29,420 001499077JJK-9/1 CFA060147 Nov. 8, 2006 Triad Transport 
30,920 001499079JJK-9/1 CFA060148 Nov. 8, 2006 Triad Transport 
35,060 001499081JJK-9/1 CFA060149 Nov. 7, 2006 MP Environmental Services 
34,800 001499085JJK-9/1 CFA060150 Nov. 9, 2006 MP Environmental Services 
33,400 001499086JJK-9/1 CFA060151 Nov. 9, 2006 Triad Transport 
36,920 001499087JJK-9/1 CFA060152 Nov. 9, 2006 Clean Harbors Environmental Services 
30,100 001499088JJK-9/1 CFA060153 Nov. 9, 2006 Clean Harbors Environmental Services 
31,920 001499089JJK-9/1 CFA060154 Nov. 9, 2006 Clean Harbors Environmental Services 
Table E-1. (continued). 
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Weight 
(lb) Manifest Number Bar Code Date Transporter 
33,740 001499095JJK-9/1 CFA060155 Nov. 9, 2006 Triad Transport 
29,380 001499096JJK-9/1 CFA060156 Nov. 9, 2006 Triad Transport 
29,740 001499097JJK-9/1 CFA060157 Nov. 9, 2006 Triad Transport 
34,820 001499098JJK-9/1 CFA060158 Nov. 9, 2006 Clean Harbors Environmental Services 
33,900 001499100JJK-9/1 CFA060159 Nov. 10, 2006 Clean Harbors Environmental Services 
35,140 001499101JJK-9/1 CFA060160 Nov. 10, 2006 Clean Harbors Environmental Services 
30,940 001499107JJK-9/1 CFA060161 Nov. 10, 2006 Clean Harbors Environmental Services 
34,800 001499108JJK-9/1 CFA060162 Nov. 11, 2006 Clean Harbors Environmental Services 
33,300 001499109JJK-9/1 CFA060163 Nov. 10, 2006 Triad Transport 
32,140 001499110JJK-9/1 CFA060164 Nov. 10, 2006 Triad Transport 
34,440 001499111JJK-9/1 CFA060165 Nov. 10, 2006 Triad Transport 
34,300 001499112JJK-9/1 CFA060166 Nov. 10, 2006 Triad Transport 
33,560 001499113JJK-9/1 CFA060167 Nov. 10, 2006 MP Environmental Services 
33,860 001499114JJK-9/1 CFA060168 Nov. 13, 2006 Clean Harbors Environmental Services 
35,260 001499115JJK-9/1 CFA060169 Nov. 13, 2006 Clean Harbors Environmental Services 
34,700 001499116JJK-9/1 CFA060170 Nov. 14, 2006 Clean Harbors Environmental Services 
34,180 001499117JJK-9/1 CFA060171 Nov. 13, 2006 Triad Transport 
34,420 001499119JJK-9/1 CFA060172 Nov. 13, 2006 Triad Transport 
34,480 001499120JJK-9/1 CFA060173 Nov. 13, 2006 Triad Transport 
36,280 001499121JJK-9/1 CFA060174 Nov. 13, 2006 Tri-State Motor Transport 
36,340 001499122JJK-9/1 CFA060175 Nov. 13, 2006 Tri-State Motor Transport 
34,020 001499123JJK-9/1 CFA060176 Nov. 13, 2006 MP Environmental Services 
32,780 001499125JJK-9/1 CFA060177 Nov. 13, 2006 Triad Transport 
33,440 001499126JJK-9/1 CFA060178 Nov. 13, 2006 MP Environmental Services 
34,680 001499127JJK-9/1 CFA060179 Nov. 14, 2006 Clean Harbors Environmental Services 
33,120 001499128JJK-9/1 CFA060180 Nov. 14, 2006 Clean Harbors Environmental Services 
32,520 001499129JJK-9/1 CFA060181 Nov. 14, 2006 Triad Transport 
33,840 001499130JJK-9/1 CFA060182 Nov. 14, 2006 Triad Transport 
32,440 001499131JJK-9/1 CFA060183 Nov. 14, 2006 Triad Transport 
31,160 001499132JJK-9/1 CFA060184 Nov. 14, 2006 Triad Transport 
37,820 001499133JJK-9/1 CFA060185 Nov. 14, 2006 MP Environmental Services 
35,800 001499134JJK-9/1 CFA060186 Nov. 16, 2006 MP Environmental Services 
37,200 001499135JJK-9/1 CFA060187 Nov. 14, 2006 Tri-State Motor Transport 
37,580 001499136JJK-9/1 CFA060188 Nov. 14, 2006 Tri-State Motor Transport 
34,280 001499146JJK-9/1 CFA060189 Nov. 15, 2006 Clean Harbors Environmental Services 
Table E-1. (continued). 
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Weight 
(lb) Manifest Number Bar Code Date Transporter 
36,508 001499147JJK-9/1 CFA060190 Nov. 15, 2006 Clean Harbors Environmental Services 
34,980 001499140JJK-9/1 CFA060191 Nov. 15, 2006 Clean Harbors Environmental Services 
33,600 001499141JJK-9/1 CFA060192 Nov. 15, 2006 Triad Transport 
33,280 001499142JJK-9/1 CFA060193 Nov. 15, 2006 Triad Transport 
32,780 001499143JJK-9/1 CFA060194 Nov. 15, 2006 Triad Transport 
30,580 001499144JJK-9/1 CFA060195 Nov. 16, 2006 Triad Transport 
32,580 001499148JJK-9/1 CFA060196 Nov. 16, 2006 Clean Harbors Environmental Services 
34,060 01499160JJK-9/1 CFA060197 Nov. 16, 2006 Clean Harbors Environmental Services 
36,340 001499150JJK-9/1 CFA060198 Nov. 16, 2006 Clean Harbors Environmental Services 
32,860 001499151JJK-9/1 CFA060199 Nov. 17, 2006 Clean Harbors Environmental Services 
33,680 001499152JJK-9/1 CFA060200 Nov. 16, 2006 Triad Transport 
34,660 001499153JJK-9/1 CFA060201 Nov. 16, 2006 Triad Transport 
32,960 001499158JJK-9/1 CFA060202 Nov. 16, 2006 Triad Transport 
35,000 001499163JJK-9/1 CFA060203 Nov. 17, 2006 Clean Harbors Environmental Services 
26,780 001499164JJK-9/1 CFA060204 Nov. 17, 2006 Clean Harbors Environmental Services 
33,900 00149165JJK-9/1 CFA060205 Nov. 17, 2006 Clean Harbors Environmental Services 
32,740 001499166JJK-9/1 CFA060206 Nov. 17, 2006 Triad Transport 
27,220 001499167JJK-9/1 CFA060207 Nov. 17, 2006 Triad Transport 
30,200 001499168JJK-9/1 CFA060250 Nov. 17, 2006 Triad Transport 
30,860 001499169JJK-9/1 CFA060251 Nov. 17, 2006 Triad Transport 
33,300 001499170JJK-9/1 CFA060252 Nov. 17, 2006 Triad Transport 
33,260 001499171JJK-9/1 CFA060253 Nov. 17, 2006 MP Environmental Services 
35,120 001499179JJK-9/1 CFA060254 Nov. 17, 2006 Clean Harbors Environmental Services 
34,620 001499180JJK-9/1 CFA060255 Nov. 20, 2006 Clean Harbors Environmental Services 
32,460 001499181JJK-9/1 CFA060256 Nov. 20, 2006 Clean Harbors Environmental Services 
34,340 001499182JJK-9/1 CFA060257 Nov. 20, 2006 Clean Harbors Environmental Services 
32,600 001499183JJK-9/1 CFA060258 Nov. 20, 2006 Clean Harbors Environmental Services 
33,960 001499184JJK-9/1 CFA060259 Nov. 20, 2006 Triad Transport 
28,880 001499185JJK-9/1 CFA060260 Nov. 20, 2006 Triad Transport 
30,640 001499186JJK-9/1 CFA060261 Nov. 20, 2006 Triad Transport 
33,760 001499187JJK-9/1 CFA060262 Nov. 20, 2006 Triad Transport 
29,240 001499188JJK-9/1 CFA060263 Nov. 20, 2006 MP Environmental Services 
32,840 001499198JJK-9/1 CFA060264 Nov. 28, 2006 Clean Harbors Environmental Services 
27,100 001499199JJK-9/1 CFA060265 Nov. 29, 2006 Clean Harbors Environmental Services 
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Subcontractor Vendor Data Submittals 
Table F-1 summarizes all subcontractor vendor data submittals received to meet the requirements 
set forth in the vendor data schedule in accordance with Specification (SPC) -646, “Construction 
Specification – Remediation of the STF-02 Gun Range.” The compilation of full vendor data submittals is 
provided subsequent to the table. 
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Table F-1. Vendor data submittals. 
Drawing 
Section Description 
Schedule 
Item 
Number 
Transaction 
Number 
Transaction 
Date 
Revision 
Number VDR Number 
01005 Chemical Inventory List - Form 432.21 Quarterly Report 1 S-507296-011 11/27/2006 0 VDR-157349 
01005 Chemical Inventory List - Form 432.21 - Final Report 2 S-507296-012 12/5/2006 0 VDR-158077 
01005 Chemical Inventory List - Form 432.21 
Initial and Resubmittal with Supporting MSDS 
3 S-507296-01 9/22/2006 0 VDR-153307 
01005 Chemical Inventory List - Form 432.21 
Initial and Resubmittal with Supporting MSDS 
3 S-507296-07 10/9/2006 0 VDR-154111 
01051 Land Surveyor Registered Professional Certification 4 S-507296-02 9/22/2006 0 VDR-153312 
01051 Topographical Survey - Original Topography 5 S-507296-09 10/30/2006 0 VDR-155376 
01051 Topographical Survey - After Soil Removal 6 S-507296-010 11/8/2006 0 VDR-155906 
01051 Topographical Survey - Final Surface 7 S-507296-013 12/13/2006 0 VDR-158614 
02200 Emissions and Dust Control Plan 8 S-507296-04 10/2/2006 0 VDR-153746 
02200 Emissions and Dust Control Plan 8 S-507296-04R.1 10/9/2006 1 VDR-153746 
02486 Seed Mix Certification 9 S-507296-08 10/26/2006 0 VDR-155291 
02486 Soil Analysis 10 S-507296-03 9/22/2006 0 VDR-153317 
SC-17 Personnel Lead Exposure Assessment Plan 11 S-507296-05 10/2/2006 0 VDR-153751 
SC-17 Personnel Lead Exposure Assessment Plan 11 S-507296-05R.1 10/16/2006 1 VDR-153751 
SC-17 Personnel Lead Exposure Assessment Plan 11 S-507296-05R.2 10/18/2006 2 VDR-153751 
SC-3 Job Safety Analysis 12 S-507296-06 10/2/2006 0 VDR-153746 
SC-3 Job Safety Analysis 12 S-507296-06R.1 10/11/2006 1 VDR-153756 
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